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SURGILON® 


DERMALON® 


D & G Sutures 
Prepared from Nylon 


... produce minimal reaction 


D&G Dermalon Sutures (processed from nylon mono- 
filament) are smooth, uniformly round and abso- 
lutely non-capillary. They are unaffected by tissue 
fluids and free from irritating properties... produce 
minimal tissue reaction. Indicated for skin closure, 
tension suturing, plastic and dental surgery. 


DAVIS & GECK, INC., srooxtyn 1, New york 


D&G Surgilon Sutures (braided nyion) are specially 
processed to render them non-capillary. They pos- 
sess adequate strength and flexibility and proper 
elasticity—produce minimal reaction in tissue. Indi- 
cated for a wide range of applications as a buried 
suture; especially in artery, gastro-intestinal, 
nerve, plastic and thyroid surgery. 


= *Registered Trade-mark 
WET 


ASTLEY PASTON COOPER (1768-1841)—A great surgeon and a great 


teacher, Astley Paston Cooper was largely responsible for mak- 


ing London the surgical center of the world in the early part of 


the nineteenth century. He was the first to ligate the abdominal 


aorta successfully, and the first to amputate a leg at the hip 


joint. His greatest contribution to surgery, however, was in 


advancing and putting into wide practice the principles of anat- 


omy and surgery established by the pioneering John Hunter. 


Most famous of his published works is his Treatise on Hernia. 
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Penicillin Protection by the Calendar 


not by the clock 


Flo-Cillin 96° 


Bristol Laboratories Trademark For 


CRYSTALLINE PROCAINE PENICILLIN G IN OIL 
(300,000 units per cc.) 
With Aluminum Monostearate, 2% 


This remarkable development in repository penicillin therapy ends the need for daily injections. 
A single injection of 1 cc. produces therapeutic blood 


levels lasting 96 hours (4 days) in 90% of patients. A 
single injection every other day is considered adequate 
for most clinical purposes. Exceptionally severe con- 
ditions may require more frequent dosage. 


LABORATORIES INC 
SYRACUSE, NEW YORK 


Constantly Fluid - Requires No Prolonged Shaking - Will Not Clog the Needle 


1 
“NS 
when 
° 
° ‘you 
USE 
Bristol 


VICLOUS 


triangle 


-++++-for bacteria 


High blood levels . . . prolonged 
therapeutic effect . . . characterize 
“Duracillin, In Oil’ (Crystalline Procaine Penicillin—G 
in Oil, Lilly). To overwhelm invading bacteria, effective penicillin 
blood levels must be maintained around the clock. ‘Duracillin, In Oil,’ is more than 
adequate to do the job.* An injection of 1 cc. (300,000 units) of 
‘Duracillin, In Oil,’ assures, for at least twenty-four hours, blood 
concentrations of penicillin that are sufficient to subdue most of the 
virulent penicillin-susceptible organisms. Repeating the 1-cc. dose at 
twenty-four-hour intervals is all that is required to keep most invading 
pathogens “‘on the run.” Specify ‘Duracillin, In Oil,’ in 1-cc. or 10-ce. 


rubber-stoppered ampoules. No refrigeration is necessary. 


ELI LILLY AND COMPANY 
6, Indiana, U.S.A. 


*See “Clinical Evaluation of ‘Duracillin, In Oil,’”’ Physician’s Bulletin, 
September-October, 1948. 
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General Information 


does not hold itself responsible for any 

statements made or opinions expressed 
by any contributor in any article published 
in its columns. 

Articles are accepted for publication with 
the understanding that they are original con- 
tributions never previously published. All 
manuscripts are subject to editorial modifi- 
cation, and upon acceptance become the 
property of THE AMERICAN JOURNAL OF 
SURGERY. 


T- AMERICAN JOURNAL OF SURGERY 


A reasonable number of illustrations are 
supplied free of cost; special arrangements 
must be made with the editor and publishers 
for excess illustrations and elaborate tables. 

Reprints are furnished on order. Prices 
are quoted when articles are in page form. 

Material published in THE AMERICAN 
JOURNAL OF SURGERY is copyrighted and may 
not be reproduced without permission of the 
publishers. 

Change of address must reach us by the 
15th of the month preceding month of issue. 


PREPARATION OF MANUSCRIPTS 


Text. Manuscripts are to be typewritten, 
on one side of the paper, with double spacing 
and good margins. The original should be 
sent to the editor and a carbon copy retained 
by the author. 


Illustrations. Illustrations must be in the 
form of glossy prints or drawings in black 
ink (never in blue). On the back of each 
illustration the figure number, author's 
name and an indication of the top of the 
picture should be given. Legends for illus- 
trations are to be typewritten in a single list, 
with numbers corresponding to those on the 
photographs and drawings. Please do not 
attach legends to the pictures themselves. 


Bibliographies. Bibliographic references should 
be at the end of the manuscript and not in 
footnotes. Each reference should include 
the following information in the order indi- 
cated: Name of author with initials; title 
of article; name of periodical; volume, page 
and year. The following may be used as 


a model: 


Puangur, Louis E. Indications and technique. 
Am. J. Surg., 25: 446, 1937. 

The author should always place his full address on 
his manuscript. 


The subscription price of THz AMERICAN JOURNAL OF SuR- 
GeRY, is $12.00 per year in advance in the United States; 
$14.00 in Canada and Pan-American countries and $15.00 in 
foreign countries. Current single numbers $2.00. All Special 
Numbers $4.00. Prices for such back numbers as are available 
will be quoted on request. 


Address all correspondence to 


The American Journal of Surgery 


49 WEST 45TH STREET - NEW YORK 19 


BAXTER 
Flo’ 


STOPPER 
Since Baxter introduced the closed system, the Fuso-Flo 
stopper is the most important new step in making 
blood and plasma infusions trouble-free. This exclusive 
Baxter feature provides efficient preliminary straining, 
prior to filtration. It assures proper, uninterrupted flow 
regardless of condition or age of blood or plasma. 
Fuso-Flo is another example of continuing Baxter research 
and development in parenteral therapy. No other 


method is used in so many hospitals, 


Manufactured by 


BAXTER Laboratories 
Morton Grove, Illinois Acton, Ontarie 


Produced and distributed in the eleven western 
states by DON BAXTER, Inc., Glendale, Californie 


AMERICAN HOSPITAL SUPPLY CORPORATION 


Distrisurors EAST OF THE ROCKIES e GENERAL OFFICES: EVANSTON, ILLINOIS 
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UY PAT. OFF. ity 


NTIL the connective tissues are capable of taking over 

on their own, Curity Catgut Sutures will be found 
adequate in bridging the gap. It is during this “‘gap”’ period 
—most marked about the tenth day after surgery—that 
Curity Sutures perform so ably . . . so effectively! 


This predictability of absorption and high tensile strength 
characteristic of Curity Sutures, together with their other 
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( Catgut Is 


structurally adequate 


“‘built-in” qualities, can’t help but be of significant interest 
to you—to every surgeon. 


Thus, in determining your choice of suture material, why 
not be guided by the fine record of performance for which 
Curity Catgut has become recognized .. . 


Balanced Quality to assure proper suture function 


e adequate tensile strength e ideal strand surfacing 
e ideal pliability e absolute sterility 
gauge uniformity minimal irritation 


dependable absorption through uniform and total chromicization 


ORDER THROUGH YOUR DEALER 


Curity Suture Laboratories pens 
Division of The Kendall Company, Chicago 16 “6S U " U R E S 


ve RESEARCH .. .10 ESTABLISH A FINE BALANCE 
OF NECESSARY CHARACTERISTICS 
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Designed primarily to meet 
the exacting requirements 
of urologic electro-surgery, 
this WAPPLER SURGICAL 
UNIT combines greet power 
with precise and blended 
control (when required) of 


cutting and coagulating 
currents in any proportion desired. For 
transurethrel resections, and other urologic 
this high frequency unit culs 


Splashproof Footswitch permits 


Thoracic, Proc- 
the 


a uniformly excellent 
R C-263 


CYS 
174) LARAYETTE AVE. TOSCOPE MAKERS, INC 


FRED 
ERICK J. WALLACE, President 


NEW YORK 59, N.Y 


For The Urologet— 
Mee Utmort Iu Sleetrosungical Utility! | 

LWAPP IK: 
| SURGICAL UNIT 
y) | 263 

= 
and coagulates with such ease and sper 

expedite materially the most difficult tech- 
niques: When the employment of tissue cut 
ae by operator, once thee ) ting and haemostatic currents is indicated in 

“other fields, such 85 Conor 

Yor Deala— gelogic, Ophthalmologic S 

Write for Litevatwe remarkable simplic] control, complete 

dependability an 

| recommend it as the instrument of choice. 


Skilled Surgery 


Needs Scientific Lighting 


Every feature of the Castle No. 12 Light is 
functionally designed to assist the working sur- 
geon in every stage of any operation. 
Mounted on a 7-foot track which rotates 
around the table, the lamphead can be posi- 
tioned to provide light at any angle from 
any point in a 6-foot circle. 
Special filters create cool, color- 
corrected light and multiple light beams 
from a wide area at many angles make it 
glareless and shadow-free 
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why the Castle No. 12 Light is \\\ 
easier to see with...or write us. \\\\ 


Custle LIGHTS AND STERILIZERS 


WILMOT CASTLE COMPANY, 1275 UNIVERSITY AVENUE ROCHESTER 7, NEW YORK 
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atient can 
during spur-crushing 


The Garlock 


SPUR-CRUSHING 


CLAMP 


offers outstanding clinical advan- 
tages and conveniences to both 
surgeon and patient by virtue of 
its sturdy, right-angle construction 
which successfully overcomes 
many of the difficulties experi- 
enced with conventional clamps of 
widely varying characteristics. 


A Kny-Scheerer quality 
instrument, precision- 
made for discriminating 
surgeons. 


Provides predictable spur-crushing efficiency 


Right-angle construction facilitates controllable, uniform crushing power 
throughout the entire length of the opposing blades. A non-slipping, posi- 
tive bite is consistently assured by perfect apposition of the longitudinal 
and transverse serrations, scientifically calibrated to speed the clinical 
procedure. 

Right-angle construction-causes protruding area of Clamp to closely 
parallel the skin surface . . . a factor which permits patient to be ambu- 
latory. 

Mechanical stability is provided by the telescopic anchor bar and 
secondary support which eliminate any deviation in relative position of the 
opposing jaws. Contour of blades facilitate easy application in cases pre- 
senting small colostomy openings. 

This superior stainless steel Clamp functions independently of any 
applying instrument that might become lost or mislaid. 

Clinical evaluation of the Garlock Spur-crushing Clamp records 
that in every instance, spurs were crushed after a single application within 
periods varying from 40 to 78 hours . . . and with little discomfort to pa- 
tient.* In no case did the Clamp slip off the spur once it was applied. 


* Surgery: Vol. 6, No. 3, 428-430, September 1939. 


ORDER THROUGH YOUR DEALER 
or write for further information 


KNY-SCHEERER CORPORATION 
483 First Avenue New York 16, N. Y. 
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D-105 


EINHORN BILUMEN GASTRECTOMY TUBE 


Ref: Dr. M. Einhorn, N.Y.; Surgery, 

Gynecology § Obstetrics, Jan. 1941 

A 48” long, 16 Fr. bucketless tube with catheter type tip, for postoperative use in 

partial gastrectomy cases. A center wall divides the tube into two semi-circular lumina which 

can be used independently since they have separate openings at both ends. The longer (jejunal) 

lumen has 3 slotted openings }’’ apart just above the tip. The 3 oval slotted openings of the 

shorter (stomach) lumen are 12” above the tip. The 12” section distal to the stomach lumen is 

solid rubber impregnated with lead shot, and the 23” tip is lead-impregnated solid rubber. 
This provides the necessary weight for easy and smooth passage of the tube. 


D-103 Einhorn Bilumen Gastrectomy Tube, 48” long, 16 Fr., 
with double metal outlet and rubber connectors... . .. Each $8.50 


EINHORN BILUMEN GASTRO-DUODENAL TUBES 


Ref: J. Lab. & Clin. Medicine, April 1941 
Nasal Tube: Same as D-103, except that the openings of the shorter (gastric) lumen are 7”’ 
above the tip. The tube is marked at 19” (nares to cardia), 30’’ (nares to pylorus) and 364” 
(indicating that tip of tube is in the duodenum). 
Oral Tube: Similar to the Nasal Tube, except that it has a pear shaped, lead weighted tip 
encased in rubber, and its markings are: 17” (lips to cardia), 28’ (lips to pylorus) and 33” 
(allowing 5” of tubing to be in the duodenum). 


Uses: In gastro-intestinal and abdominal surgery, when simultaneous 
and continuous gastro-intestinal drainage is desired to promote effective 
decompression ...In peptic ulcer cases where duodenal feeding and 
intermittent or continuous neutralization by the drip method is desired 
.. . For biliary drainage . . . For continuous esophageal or gastric lavage. - 


D-104 Einhorn Nasal Bilumen Gastro-Duodenal Tube, 48” 
long, 16 Fr., lead impregnated catheter tip; with double 
metal outlet and rubber connectors Each $8.50 

D-105 Einhorn Oral Bilumen Gastro-Duodenal Tube, 48” 
long, 16 Fr., pear shaped weighted tip; with double metal 
outlet and rubber connectors Each $8.50 


CLAY-ADAMS COMPANY, INC. 
141 EAST 25th STREET - NEW YORK 10 


Showrooms alse at 308 West Washington Street, CHICAGO &, ILL. 
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| Sereda you are one of the many who 
have submitted manuscripts to this Journal 
only to have them returned to you with a 
polite if ambigious note. There are many rea- 
sons a manuscript is not accepted: It may be on 
a subject that has been done to death. We may 
have reached the saturation point on certain 
topics. Often a manuscript is too long for our 
needs; or an author builds up a long article to 
embody an idea that can be told in a couple of 
pages. Sometimes it happens the manuscript 
itself is beyond the pale; it is single spaced with 
no margins; or the author uses bad or careless 
English, falls back on slang expressions or edits 
his manuscript to the point where seven 
Philadelphia editors could not make head or 
tail of it. Many times we reject an article we 
would have welcomed had it arrived in the 
office a few weeks or months sooner. 

All of this brings us to the topic of a book. If 
you are a surgeon given to writing articles for 
publication, you should know about it. In fact, 
you should own a copy and after owning a copy 
you should study it carefully. In our office the 
editorial staff call it the “Bible.” 

This book is ‘Medical Writing” by Morris 
Fishbein, Editor of The Journal of the Ameri- 
can Medical Association. It is a new, second 
edition and is published by the Blakiston Com- 
pany. It costs $3.00 and to our way of thinking 
is worth much more. After you have studied 
it carefully you are sure to write much better 
articles, discover what is acceptable and what 
is not, and also make life so much easier and 
simpler for the editor and his staff. 


wo on the topic of better manuscripts, 
you may have had a Case Report re- 
jected. No doubt it was good material and we 
truly wished we could publish it. But the fact is 
we have a surplus of Case Reports in our files; 
we accepted so many without realizing the 
growing number that one day we woke up to the 
fact we were buried in them. So until the leaves 


| Outside the Ivory Tower 


and flowers and green grass come with the 
spring, go easy on Case Reports. 

Also when you believe your manuscript is 
ready to submit for publication, mail it to The 
American Journal of Surgery, 49 West 45th 
Street, New York 19, N.Y. Do not phone the 
editor at his home for the purpose of explaining 
the article or selling it. We cannot explain it to 
our readers. Do not mail it to the editor’s ad- 
dress; either we will have to remail it to the 
publishing office or carry it under our arm when 
we go there. And do not write asking if we are 
interested in an article; write the article and 
send it to us, then we will tell you if we are 
interested or not. 

And please! please!! go easy on abbrevia- 
tions: r.l.q., p.p.d., e.k.g., c.u.c., d.p., ete., and 
seventy or a hundred others. We have struggled 
with these and we know. They are mere gib- 
berish to the fellow a thousand miles away or to 
those in Australia, China or South Africa. Few 
professional men are artists so do not take a 
fountain pen out of the upper, right vest pocket 
and hastily make a drawing on a letter head. 
Learn the proper way to present an illustration 
and how to caption it. 


WO-MINUTE preoperative scrub time in 

operating rooms is today “bacteriologically 
feasible,” utilizing the disinfecting action of 
pHisoderm fortified with 3 per cent chlophane, 
a new chemical known also as G-11 and hexa- 
chlorophene. Authority for this statement is 
Dr. Carl W. Walter, Assistant Professor of 
Surgery, Harvard University, and Senior 
Associate in Surgery at Peter Bent Brigham 
Hospital, Boston, Mass. In his recently pub- 
lished book ‘‘ Aseptic Treatment of Wounds” 
(MacMillan Company) Dr. Walter states: 
‘The disinfecting action of pHisoderm fortified 
with 3 per cent G-11 is so rapid that a two- 
minute preoperative scrub is bacteriologically 
feasible.” 


(continued on page 26) 
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N the display cases of leading med- 

ical museums, many surgical instru- 
ments of earlier days, bearing the 
PILLING hallmark, testify to the sig- 
nificant contributions to Surgery made 
by Pilling during the past one hundred 
and thirty-two years. 


The modern Pilling instruments pic- 
tured above, designed by acknowl- 
edged leaders in brain, obstetrical and 
general surgery, today embody the 
traditional qualities of authoritative 
design and superlative workmanship 
which have always distinguished in- 
struments made by the house of Pilling 
since its founding in 1814. 


INSTR 


GENERAL SURGERY 


Write today for illustrated literature 
describing Pilling instruments for 
Brain, Obstetrical and General Surgery. 
Address George P. Pilling & Son 
Company, 3451 Walnut Street, Phila- 
delphia 4, Pa. 


(1) P15150-51 Frazier Brain Retractors 
(2) P18486 Jones Scissors 

(3) P15424 Ferguson Suction Tube 

(4) P16992 Sweet Scissors 

(5) P15482 Adson Saw Carrier 


(6) P9170 Harris Mercury Weighted 
Tube 


(7) P20800 Kennedy Clamps 
(8) P9140 Miller-Abbott Tube 


tlling 


INSTRUMENT CRAFTSMEN SINCE 1814 


{ } 
4 
8 


Test a 


CRESCENT SURGICAL SALES CO., INC., 440 4th Ave., New York 16 


Crescent 


SURGICAL BLADES AND HANDLES 


i hink what this national service network means 

service and repairs to the wearer of a Hanger Artificial Limb. 

oe Wherever he may live, wherever he may travel, 

: , the Hanger Wearer can feel assured that his Hanger 

Limb will be properly serviced at the nearest 
Hanger office. 


Throughout the United States, one or more offices in 
every section of the country—North, East, South, and West—are ready to serve Hanger 
Wearers. Conveniently located in many key cities, each office offers complete repair 
facilities and carries a full line of Hanger Standard parts and supplies. At each office the 
same high quality of Hanger Service can be expected. 


Thus the Hanger Wearer is caused a minimum of inconvenience and discomfort. Long 
waits for shipments from distant factories are eliminated. In addition to the national net- 
work of offices, traveling representatives cover the many surrounding areas. In such areas, 
Hanger Service is brought literally to the doors of wearers of Hanger Artificial Limbs. 


HANG 
| LIMBS 
Albany 6, New York Cincinnati 2, Ohio Philadelphia 7, Pa. 
Atlanta 1, Ga. Pittsburgh 30, Pa. 
Baltimore 1, Md. i i 3 Raleigh, N. C. 

Boston 16, Mass. ille, Richmond 19, Va. 
Charleston 21, W. Va. ille, San Francisco 2, Calif. 
Charlotte 2, N. C. 2 s St. Louis 3, Mo 


Chicago 7, Ill. Washington 13, D. C. 
Oklahoma City 3, Okla. Wilkes Barre Pa. 


Muster Hand 
, CO 
Master Sache 


Chronic, traumatic osteomyelitis of several 
years’ duration—extremely malodorous and pain- 
ful. This is one of hundreds of cases in which the 
prompt healing induced by Chloresium was re- 
ported by well-known clinics. 


After treatment with Chloresium Ointment 
by packing on alternate days for six weeks. This 
followed ‘“‘cleaning-up”’ of infection and malodor 
by continuous wet dressings of Chloresium Solu- 
tion (Plain) for initial period of 48 hours. 


CHLOROPHYLL HEALED 


when other methods of treatment failed 


@ The case shown above is typical of hun- 
dreds, which proved stubbornly resistant to 
treatment until Chloresium therapeutic, water- 
soluble chlorophyll preparations were used. 
And the record* shows that an overwhelming 
majority of them not only responded rapidly 
to chlorophyll therapy, but healed completely 


in a relatively short time. 


Try Chloresium on your 
slowest healing case 


We invite you to try Chloresium Ointment or 
Solution (Plain) on your most resistant case— 
some ulcerative lesion, chronic osteomyelitis, 
wound, burn, dermatitis, or any other condi- 
tion which calls for accelerated healing. Just 
mail the coupon at right. 


Chlorestum 


Natural, nontoxic therapeutic chlorophyll 
preparations— Accelerates healing ¢ Stimu- 
lates normal cell growth ¢ Controls super- 
ficial infection * Reduces scar formation ¢ 
Nontoxic, bland and soothing ¢ Deodorizes 
malodorous lesions. 


Ethically promoted — At leading drugstores 


* 
Boreume, E.J. The Treatment of 


The Lahey Clinic 
Chronic Leg Ulcers 


Bulletin, 4:242 
(1946) 

Amer. J. Surgery, 
LXXIII: 37 
(1947) 

Amer. J. Surgery, 


LXXV: 4 (1948) 


Bowers, Warner F. Chlorophyll in 


Wound Healing and 
Suppurative Disease 


Capy, Jos. B. and 
Morcan, W.S. 


Treatment of 
Chronic Ulcers 
with Chlorophyll 
Dermatologic 
evaluation 


Chlorophyll in the 
Treatment of 
Dermatoses 


Jounson, Haroip M. Arch. Dermat. & 


Syph. 57:348 (1948) 
Penn. Med. 
Journal, Vol. 51: 
No. 1 (1947) 
Rarsky, Henry A.and Treatment of Intestinal Rev. Gastroent. 
Kreicer, Cuartes 1. Diseases with sols. of Vol. 15:549 
W. Chlorophyll (1948) 


W. D. and 
Morcan, W.S. 


NEW—Chloresium Tooth Paste and Den- 
tal Ointment now make chlorophyll therapy 
available for the treatment of Vincent’s in- 
fections and other periodontal diseases. 


FREE—MAIL COUPON 


RYSTAN CO., INC, Dept. AS-1 
7 N. MacQuesten Pkwy., Mt. Vernon, N. Y. 


I want to try Chloresium on my most resistant 
case. Please send me, without obligation, clinical 
samples and complete literature. 


Dr 


Address 


City. 
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Memorial Hospital 
MEMORIAL CANCER CENTER 
offers 


TWO-YEAR RESIDENCIES IN ANESTHESIOLOGY TO 
GRADUATES FROM APPROVED MEDICAL SCHOOLS 
WHO HAVE HAD AT LEAST ONE YEAR OF AP- 
PROVED INTERNSHIP ONE YEAR FELLOWSHIPS IN 
ANESTHESIOLOGY AVAILABLE TO PHYSICIANS 
WHO HAVE COMPLETED AT LEAST ONE YEAR 
OF TRAINING IN ANESTHESIOLOGY. 


For further information write to 


OLGA SCHWEIZER, M.D. 
MEMORIAL HOSPITAL 


444 E. 68th ST., NEW YORK 21, N. Y. 


HASLAM Over a Century of Surgical 
Instrument Craftsmanship 
CRANE’S Szac UMENTS 


CRANE'’S CHISELS 
B-1116-R 


CRANE’S OSTEOTOMES 
B-1118-R 


CRANE'S BONE GOUGES 
B-1136-R 


644” and 714" long; 6, 8, 10,12, 14 mm 
When ordering through your surgical supply dealer — Specify numbers and sizes 


EST. 1848 
FED ASLAM & Go., INC. 
FINE SURGICAL INSTRUMENTS 
83 tT. 


BROOKLYN 6, NEW YORK 
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616” long; 6, 8,10, 12, 14 mm and 734” long; 6, 8, 10, 12, 14, 18, 22, 24, 30 mm 
% 
614” long; 6, 8,10, 12,14 mm and 714” long; 6, 8, 10, 12, 14, 18, 22, 24, 30 mm 


Ultraviolet irradiation of plasma destroys not 
only all bacteria but also any viral contaminants 
that might cause homologous serum hepatitis. - 
You may therefore administer irradiated Lyovac 
plasma without danger of hepatitis. - Stable, port- 
able Lyovac Normal Human Plasma (Irradiated) 
is prepared from fresh, citrated, human blood of 
healthy donors, according to regulations of the 
National Institute of Health. The plasma is pooled, 
flash frozen, dehydrated from the frozen state under 


irradiated ! 


prevent 


high vacuum (lyophile process), and sealed under 
vacuum. + Blood substitute of choice for emergencies, 
irradiated Lyovac plasma is quickly restored, 
needs no typing or crossmatching, and each unit 
is osmotically equivalent to two units of whole 
blood. Lyovac Normal Human Plasma (Irradi- 
ated) is supplied in vacuum bottles to yield 50 cc., 
250 cc. and 500 cc. of restored, irradiated normal 
plasma, or smaller quantities of hypertonic plasma. 


Sharp & Dohme, Philadelphia 1, Pa. 


Lyovac. 


Normal Human Plasma IRRADIATED 


%, 
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weight check for potency 


One of the 138 separate tests made by 
Abbott in the production of depend- 
able penicillin. This test applies 
only to vials and other dry powder 
containers. A bulk lot of penicillin 
powder is bio-assayed for potency, 
and the weight of powder required 
for a certain number of units is 
determined. In the case of pure 
potassium crystalline penicillin G, 
for instance, a filling of 126 mg. 
indicates a potency of 200,000 
units. As the vials are filled by 
machine, frequent weight checks 
supplement the bio-assays. One 
series of checks on each lot is made 
at the filling machine; another 
series is made in the control labora- 
tories. All vials tested must fall 
within strict weight variation limits. 


for added assurance of potent penicillin 


The absolute dependability of Penicillin Abbott is assured 
by 138 separate tests made during the production process. 
These 138 Abbott tests—in addition to those conducted by 
the Food and Drug Administration—cover such important 
factors as potency, sterility, pyrogens, toxicity, penicillin G 
content, heat stability, pH, clarity, crystallinity, and mois- 
ture content. They make it possible for you to use Penicillin 
Abbott with confidence whenever penicillin therapy is re- 
quired. Administration is simplified by the convenient variety 
of Abbott Penicillin Products—vials, cartridges, troches, tab- 
lets, Dulcet® tablets and ointments. All are available at pre- 
scription pharmacies everywhere. For more information about 
them, just write to ABBotr North Chicago, 


Specify 


ABBON Produc 


®Medicated Sugar Tablets, Abbott 
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ach NATEL SURGICAL SUTURES 


Through the years the rigidly main- 
tained quality of Deknatel Surgical 
Sutures, both silk and nylon, has 
won ever increasing use by the 
medical profession. Deknatel Sutures 
are the original braided and treated 
sutures, moisture and serum 


Their specially braided structure 
assures smooth, splinterless surface. 
Other proven advantages include 
certain and easy manipulation, soft 
knots and ends, superiority where 
wet dressings are used, extra tensile 
strength that permits use of smaller 


resistant. sizes. 


Sold by Surgical—Hospital Supply Houses. 


J. A. DEKNATEL & SON aueens vittace 8, LONG ISLAND, N. Y. 


Make 1949 Your Time Saving Year With Efficient History Charts! 


Now you may have a complete case history of each patient at your fingertips that is 
inexpensive and time saving. This record system includes a complete history with labo- 
ratory, operative x-ray etc., findings on the case. A cotter pin holds the cards in cor- 
rect sequence which avoids loss of records. Color variation of cards provides instant 
selectivity. If desired, a simple financial status of the patient may be included. No card 
can be detached or lost. Provides instant diagnostic cross index on history. 


REMEMBER—“The diagnosis is in the history IF the history is complete.”’ 


Medical Case 
History Bureau 
11 West 42nd St. 
New York 18, N. Y. 


Send me free descriptive 
booklet on charts and files. 


GENERAL PRACTICE 


SPECIALTY 
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adjustable 
Me Laughlin 


© 
-Vitallium 


A NEW IDEA IN TREATING TROCHANTERIC FRACTURES. 


EASIER INSERTION 


Incorporates the advantages of 
nail-plate combination. Permits 
wider selection of nail lengths. 


ADJUSTABLE 


Angular relation of the femoral neck and 
head to the femoral shaft is readily fixed in 
most desirable position. 13 three-degree 
steps are provided between 113 degrees 
and 158 degrees. 


POSITIVE LOCK 


An improved feature over prior designs of 
this appliance. The nail is gripped securely 
by the plate teeth and the set screw. The 
locking collar engages in keyed slots. The 
set screw shaft is squeezed by the locking 
collar. These features prevent loosening of 
the screw or collapse of the angle. 

This improved and strengthened Vitallium 
= has been devised for intertro- 
chanteric and subtrochanteric fractures and 
for high femoral osteotomies. 

Regular Vitallium hip nails are used with ae An Adjustable Internal Fix- 
the McLaughlin appliance. The many sur- : ation Element for the Hip— 
geons who prefer a nail-plate combination ee McLaughlin, H. L., Amer. 
‘an now standardize on Vitallium appli- oe Jour. Surg. LXXIII1-2, 
ances for all hip fractures—enjoy the ines- 4 Feb. 1947. 
timable advantage of using the single 
metal, the cobalt-chromium alloy of which Z Patent Pending 
Vitallium appliances are made, which is 
inert, completely compatible with bone 
and tissue and causes no bone necrosis. 

Vitallium appliances are made by the 
Austenal-devised Microcast @ Process, and 
can be readily identified by their character- 
istic “satin” finish. 


some other Vitallium 


Hip Nails * Bone Plates and Screws e Spinal 
Fusion Plates ¢ Fracture Nails « Bile Duct 
Tubes Blood Vessel Tubes Skull Plates VITALLIUM STRONG - NEUTRAL - PASSIVE IN 


ORDER THROUGH YOUR SURGICAL DEALER! APPLIANCES Completely tolerated by bone and tissue 


Send for descriptive leaflet No. VS224, giving full 
details of the McLaughlin appliance. sh 


9 
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Here is why 


B-D NEEDLES 


are Professionally Preferred 


All B-D Stainless Steel Needles fit 
perfectly on B-D glass syringes 
and lock into the tips of Yale 
B-D Lok-Syringes. 


New Hub designed for easy grip 
and quick handling. Will not 
roll. Stamped with name on one 
side, gauge number on other. 


Needle withstands more than twice 
the reverse bends required by 
government standards. Juncture 
of hub and cannula alcohol tested 
under pressure against leakage. 


Hyperchrome stainless steel can- 
nula, rustless throughout. Has 
unusual resistance against break- 
age and keeps its sharp point 
well. Resists iodine, salts and 
most acids. 


Stronger reinforced beveled point 
cuts and dilates causing less seep- 
age. This cutting and dilating 
action reduces after-pain. 


Yale B-D Lok-Needles are available in both 
REGULAR and HUBER POINTS 
—AT THE SAME PRICE 


Write for AHA Needle Standardization List 
Address Department 16-A, Becton, Dickinson & Co., Rutherford, N. J. 


B-D PRODUCTS 


Made for the Profession 


Becton, Dickinson & Co., RUTHERFORD, N. 3. 
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The rewards 


of this dietary 


adjustment are 


Gumediale 


To re person who habitually skimps on breakfast, 
or skips this meal entirely, a well balanced, adequate morning meal can 
quickly prove beneficial. A breakfast providing one-fourth to one-third 
of the daily nutrient and caloric needs improves morning physical stamina 
and mental acuity. It also enhances the opportunity of the other two meals 
of the day to complete the satisfaction of nutritional requirements. 


It is estimated that literally millions of children and adults will 
benefit from this simple dietary adjustment. 


A good base on which to plan the morning meal is a widely 
acclaimed basic breakfast pattern consisting of fruit or fruit juice, breakfast cereal, 
milk, bread and butter. An important main dish of this breakfast is the 
cereal serving, consisting of cereal, milk, and sugar. 


The tables show the well balanced nutrient contributions of the 
cereal* serving and the basic breakfast pattern. Economy, tastefulness, 
and variety characterize both of them. 


BASIC BREAKFAST TOTALS supplied AMOUNTS supplied 
Orange juice, 4 fi. oz.; 
Ready-to-eat or 

Hot Cereal, 1 oz.; 

m. 

Whole Milk, 4 fi. oz.; 488 mg. 206 mg. 
Sugar, 1 teaspoon; 3 mg. 1.6 mg. 
Toast (enriched, 1074 1. U. 193 1. U. 
white), 2 slices; . " 0.17 mg. 
Butter, 5 Gm. le . 0.24 mg. 

(about 1 teaspoon); 2.3 mg. 1.4 mg. 
Whole Milk, 8 fi. oz. 8 mg. 


*Composite average of all breakfast cereals on dry weight basis. 


CEREAL INSTITUTE, INC. 


A RESEARCH AND EDUCATIONAL ENDEAVOR DEVOTED 
TO THE BETTERMENT OF NATIONAL NUTRITION 


135 South La Salle Street + Chicago 3 


| 

| 

The presence of this seal indicates | 

that all nutritional statements in | 

this advertisement have been | 
found acceptable by the Council 

on Foods and Nutrition of the | 

American Medical Association. | 

| 

| 
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BY PROFESSIONAL REQUEST... 
the new 


duplex 
package 


With physicians and surgeons suggesting various 
sizes, for their own convenience, of this uniquely 
effective dressing as Cover, Pack, and Drain for 
wounds and burns, Baybank is pleased to announce 
a further development—the Duplex Package! 
This new package contains two 3” x 18” ‘Vaseline’ 
Sterile Petrolatum Gauze Dressings, each a fine- 
meshed, sterile, absorbent gauze strip uniformly 
saturated with sterile white petroleum jelly U.S.P., 
accordion-folded, and heat-sealed in its own 
compartment of a compact “Siamese twin” 
aluminum-foil envelope. In the Duplex Package, 
Dressings are identical in every respect, except 
length, with Dressings in the Individual Package. 
Dependably sterile... easily stored... Baybank 
Dressings are always ready for either routine or 
emergency use in hospital, home, factory, 
doctor’s office, ambulance, or at site of accident. 
Both packages available through Surgical and 
Hospital Supply Dealers. 


BAYBANK PHARMACEUTICALS, INC. 
Division of Chesebrough Mfg. Co. Cons’d 


17 STATE STREET, NEW YORK 4, N.Y. 


Vaseline 


TRADE-mar« 


Sterile Petrolatum Gauze 


Dressing 
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_ Outside the Ivory Tower 


(continued from page 14) 


N October 22nd Dr. Louis Bazy, Chief 

Surgeon of the French National Railroads, 
received an-Honorary Fellowship from the 
American College of Surgeons. 

Dr. Bazy came to the United States espe- 
cially to receive this high scientific distinction. 
He has conferred with American surgeons and 
visited various great American hospitals, 
notably the Columbia and Cornell Medical 
Centers in New York City, the Massachusetts 
General Hospital in Boston, and the Mayo 
Clinic in Rochester, Minnesota. Dr. Bazy says 
that he knows of no better way to express his 
gratitude for the honor bestowed upon him 
than to show to his American colleagues a new 
sound film in which he and his assistants 
demonstrate what surgery can do to make 
permeable blood vessels affected by obliterative 
endarteritis. The operation which Dr. Bazy 
and his colleagues have perfected is called 
endarteriectomy. By this operation the vascular 
membrane infiltrated by arteriosclerosis can 
be removed on arterial walls more than 20 
inches long. To do this the artery has to be 
button-holed on the whole length of the 
obliteration. The artery is then stitched. Until 
recently it was believed that a blood vessel 
deprived of its internal membrane was unfit 
to carry blood because the blood coagulated 
immediately. But Dr. Bazy and his associates 
have been successful in 60 per cent of cases, 
and the microscopic preparations they have 
made show the reasons for their success. This 
operation will surely interest American medical 
circles because it broadens the possibility of 
restoring circulation to limbs crippled by 
arteriosclerosis. 


Eisen United States averages one active 
private physician for each 1,082 people, 
according to latest figures compiled by Medical 
Economics, the national business magazine for 
physicians. 


| nat KLIN MEDALS, highest honors of the 
Franklin Institute of the State of Pennsyl- 
vania, will be awarded this year to Dr. Wendell 
Meredith Stanley, biochemist, and to Dr. 
Theodore von Karman, aeronautical engineer, 
according to an announcement by Dr. Henry B. 
Allen, executive vice-president and secretary 
of the Institute. 


N examination has been announced by the 
U. S. Civil Service Commission for filling 
Medical Officer positions at salaries ranging 
from $4,479 to $6,235 a year. The positions are 
located in Washington, D. C., throughout the 
United States and in the Panama Canal Zone, 
in such agencies as the Indian Service, Panama 
Canal Service, U. S. Public Health Service, 
Department of the Army, Veterans Adminis- 
tration, Civil Aeronautics Administration and 
the Railroad Retirement Board. 

No written test will be required. To qualify, 
applicants must be graduates of a medical 
school and must be currently licensed to prac- 
tice medicine and surgery. (The requirement 
of a current license will be waived for certain 
persons and positions.) For positions paying 
$4,479 and $5,232 applicants must have com- 
pleted a full internship, either general rotating 
or in a specialty (this requirement is waived 
for some positions); and for positions paying 
$5,232 and $6,235 they must have had profes- 
sional medical experience. Maximum age limits 
for these positions are as follows: For Panama 
Canal Service, forty-five years; for Indian 
Service, fifty years; for other agencies, sixty- 
two years. For persons entitled to veteran 
preference, the forty-five- and fifty-year age 
limits are waived to sixty-two years, and the 
sixty-two-year age limit is waived without 
limitation. Detailed information on require- 
ments is given in the examination announce- 
ment. Information and application forms may 
be secured at most first- and second-class post 
offices, from Civil Service regional offices, or 
from the U. S. Civil Service Commission, 
Washington 25, D. C. Applications will be 
accepted in the Commission’s Washington 
office until further notice. 


_— Naval Air Reserve Training Command 
needs doctors. Doctors who served in the 
Navy during the past war and who still hold 
reserve commissions are requested to apply 
for two weeks’ annual training duty or up to 
five months’ extended duty at Naval Air 
Stations, it was announced by Rear Admiral 
Richard F. Whitehead, USN, Chief of Naval 
Air Reserve Training. Naval Reserve Medical 
Officers who can possibly spare the time are 
urged to apply for this duty to help alleviate 
the work-load at those stations which are 


undermanned. (continued on page 36) 
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APEUTIC INDEX 


Bound in Red Fabricoid, 
1,200 pages, Size 2”x6”x9” 
Price postpaid $12 U. S. A. 

$14 Foreign 


* The Composition, Action, Uses, Supply, Dosage, and Cautions 
. < of 3240 Ethical Drugs of 236 American Pharmaceutical 
At your fingertips anutocturers. 


* A Time-Saving Three-Way Index—Alphabetical, Therapeutic 
and by Manufacturers. 


* Kept Up To Date With Four Supplements Yearly. 


PREPUBLICATION OFFER 


MODERN DRUGS 
Drug Publications, Inc. 
49 West 45th St., New York 19, N. Y. 


Enclosed is the sum of ten dollars ($10 U.S.A.) for which please send me 
postpaid the new Fourth Edition of the MODERN DRUG ENCYCLOPEDIA and 
THERAPEUTIC INDEX and MODERN DRUGS. (Remitt 

order), 


U. S. A. $10 FOREIGN $12 SAVE $2 BY ORDERING NOW 
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AND THE ELDERLY PATIENT 


Surgical risk mounts rapidly in the late 
decades of life. A frequent complicating 
condition in surgery of the aged is mal- 
nutrition, the result of poor dietary habits 
and of dietary deficiencies. For the elderly 
patient, clinical observations point to the 
wisdom of dietaries high in protein, as 
well as minerals and vitamins, moderate 
in carbohydrate, and low in fat. The best 
possible state of nutrition is emphatically 
the best preparation of the aged patient 
for surgery. 

Ovaltine in milk, a multiple dietary 


supplement, is especially useful for recti- 
fying faulty diets common with elderly 
patients. Its pleasing flavor leads to its 
ready acceptance even in the lessened 
taste acuity of old age. Its richness in 
multiple vitamins and minerals and bio- 
logically complete protein, in particular, 
are advantageous in the diet of the aged. 
Another notable feature is its easy digest- 
ibility. 

The valuable amounts of multiple nutri- 
ents provided by three daily glassfuls of 
Ovaltine in milk are tabulated below. 


' Martin, J.D., Jr.: Surgical Risk in the Elderly Patient, Geriatrics 3:296 (Sept.-Oct.) 1948. 
THE WANDER COMPANY, 360 N. MICHIGAN AVE., CHICAGO 1, ILL. 


Three servings daily of Ovaltine, each made of 
Yo oz. of Ovaltine and 8 oz. of whole milk,* provide: 


CALORIES 

PROTEIN 

FAT 

CARBOHYDRATE .... 
CALCIUM 


VITAMIN A 
VITAMIN Bi 
RIBOFLAVIN 
NIACIN 

VITAMIN C 
VITAMIN D 
COPPER 


*Based on average reported values for milk. 
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Available for 
Professtonal Groups 


A FULL COLOR, 
SOUND MOTION PICTURE, 


“Anesthesia 
with Vinethene” 


This interesting motion picture is available 

for loan to anesthesiologists and other pro- 
fessional groups interested in anesthesia. It is 

a 16 mm. Kodachrome, sound-track film of 

one reel, with a running time of 25 minutes. 

A sound projector is required for its showing. 

This film portrays technics for the admin- 

istration of Vinethene (Vinyl Ether for Anes- 

thesia U.S.P. Merck) and the precautions to 

be observed in using this rapidly acting in- 
halation anesthetic. Methods of administra- 

tion for short medical and dental operative 
procedures, as an induction agent prior to the 
administration of ethyl ether, and as a com- 
x plement to nitrous oxide-oxygen are dem- 


onstrated. 


Please mail requests to MERCK & CO., Inc., 
Attention of Film Loan Service, Rahway, N. J. 


VINETHENE® 


VINYL ETHER FOR ANESTHESIA U.S.P. MERCK 


An Inhalation Anesthetic for Short Operative Procedures 


COUNCIL ACCEPTED 


MERCK & CO., Inc. Manufacturing Chemists RAHWAY, N. J. 


In Canada: Merck & Co., Ltd. Montreal, Que. 


29 
| 
j 
25 oc; 
| VINETHENES 
ts 8.085% 4 
=~ 
i / has boon 
: 


wilh Wil 


if 


ll 


The dihydro 
form of 


streptomycin 


HYDROCHLORIDE 


Dihydrostreptomycin Squibb 


WHAT Is IT? 


WHEN Is IT 
INDICATED? 


HOW DOES 
IT ACT? 


WHAT ARE ITS 
ADVANTAGES? 


HOW IS IT 
ADMINISTERED / 


WHAT IS THE 
DOSAGE? 


HOW SUPPLIED? 


PERMITS HIGHER DOSAGE FOR MORE PROLONGED PERIODS 


A potent antibiotic compound derived from streptomycin by re- 
duction with hydrogen. 


Like streptomycin, as an adjunct to other measures in tuberculosis. 


The antibacterial activity of Dihydrostreptomycin usually parallels 
that of streptomycin in tuberculosis. Resistant strains of organisms 
appear to develop as rapidly as with streptomycin. 


Dihvdrostreptomycin is significantly less neurotoxic than strepto- 
mycin and hence can be given in larger doses and for more pro- 
longed periods. In addition, patients showing allergic reactions to 
streptomycin have been able to continue with the dihydro form. 


Only intramuscularly, pending further clinical studies. 


Daily doses of 2 grams of Dihydrostreptomycin Squibb may be 
given safely for periods equal to those in which streptomycin has 
been restricted to 1 gram a day, provided there is no renal dysfunc- 


tion. Average dosage—1 to 2 grams daily in divided doses every 
12 hours. 


20 ce. vials containing the equivalent of 1 Gm. streptomycin base 
50 cc. vials containing the equivalent of 5 Gm. streptomycin base 


E. R. Squibb & Sons, New York 22, N. Y. 


SQUIBB a leader in antibiotic research and manufacture 
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IN TOPICAL ANTIBIOTIC THERAPY 


LOW INDEX OF ALLERGENICITY—Bacitracin is outstanding 
in that its application topically is only rarely complicated by 
allergic manifestations. It therefore possesses a distinct advantage 
over many other antibiotics, freeing topical antibiotic therapy 
from this formerly serious limitation. 


WIDE RANGE OF EFFECTIVENESS—While its spectrum of ac- 
tion largely parallels that of penicillin, Bacitracin is destructive 
to many strains of pathogens which are penicillin-fast. Thus it 
broadens the scope of antibiotic therapy and enhances its ther- 
apeutic efficacy. 


PROMPT ACTION— Injected in solution into the base of pyogenic 
lesions, or applied topically in the form of an ointment, Bacitracin 
acts promptly upon the bacterial invasion. Response is apparent 
in most cases within a short period. 


INDICATIONS—Bacitracin, topically administered, is indicated 
in the treatment of many deep pyogenic lesions of the skin, 
superficial cutaneous pyogenic lesions, and many external ocular 
infections due to Bacitracin-sensitive organisms. Bacitracin is 
administered topically only. 


Bacitracin, in dry form for making solutions, is supplied in 20 cc. 
serum-type vials containing 2,000 and 10,000 units, and in 50 
cc. vials containing 50,000 units. Also available as Bacitracin 
Ophthalmic Ointment in 4 ounce tubes and as Bacitracin Oint- 
ment in % ounce tubes, both containing 500 units per Gm. 
Literature available to physicians on request. 


BACITRACIN 
CSC 


A DIVISION OF COMMERCIAL SOLVENTS CORPORATION, 17 EAST 42ND STREET, NEW YORK 17, NEW YORK 


Advances in Ob. and Gyn. Suturing 


NEW CLINICAL PROCEDURES FAVOR NEEDLE SUTURES 


Sutures swaged to eyeless needles are being more widely 
adopted for use in delicate tissues by Gynecologists. To 
meet this trend, Ethicon has developed a new group of 13 
Ob. & Gyn. eyeless Atraloc needle sutures. There are 4 
new needles, swaged to chromic gut, sizes 3-0 to 2. 


The Atraloc eyeless needle draws a single strand of su- 
ture through the tissues, eliminating confusion and mini- 
mizing trauma. All Ethicon Ob. & Gyn. eyeless needles 
are swaged to Ethicon’s Tru-gauged, Tru-chromicized sur- 
gical gut, noted for superior strength and flexibility. 


Ethicon sutures with swaged needles are supplied to 
hospitals at no extra cost over Standard Tubes. They are 
delivered in the new, unbreakable metal Sterile Pack can- 
isters which guarantee sterility of tube exteriors. 


ETHICON 
ses 


ETHICON SUTURE LABORATORIES 


DIVISION OF JOHNSON & JOHNSON, NEW BRUNSWICK, N. J. 


CONVENTIONAL SWAGE 


ETHICON SEAMLESS SWAGE 


MAXIMUM 
GRASPING AREA 


FLAT SIDES 
BETTER GRIP 


POINTS HAND-HONED FOR SHARPNESS 
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The American Journal of Surgery 


Copyright, 1949 by The Yorke Publishing Co., Inc. 


A PRACTICAL JOURNAL BUILT ON MERIT 
Fifty-eighth Year of Publication 


VOL. LXXVII 


JANUARY, 1949 


NUMBER ONE 


Editorial 


A PLEA FOR SIMPLER SURGICAL TERMINOLOGY 


HE fact that medical literature is full 

of confusing terms is quite apparent 

to all readers. It has facetiously been 
said that text books are written to per- 
petuate past errors; and if this statement 
has any foundation in fact, it is to be found 
in most medical text books. 

It is difficult enough for medical students 
and residents to understand the basic 
principles of the subject under discussion 
without being confused by the many terms 
applied to the same condition. It is my 
contention that in practically every branch 
of medicine and surgery too many proper 
names have been applied to certain diseases 
or operations. I believe that every disease 
should be described according to its 
pathology and the operation used to correct 
any condition should be accurately de- 
scribed according to the technic used. In 
doing this we would eliminate all proper 
names and everyone would readily under- 
stand the topic under discussion. 

In this paper an attempt will be made to 
clarify and simplify the situation insofar as 
the subject of abdominal hernia is con- 
cerned. This subject should be one of the 
simplest in surgical literature but it has 
been made confusing because of the many 
unnecessary terms that have been handed 
down from our predecessors. 

In presenting the subject to medical 
students or interns they need first be given 


a simple and concise definition of ab- 
dominal hernia which is nothing more than 
a protrusion of a tissue or organ through an 
abnormal opening in the abdominal wall. 
The next question to ask about a hernia is 
its location and its etiology. Having deter- 
mined this, the only other classification 
necessary is whether it is reducible or irre- 
ducible and, if irreducible, is it strangu- 
lated. There is no need for such terms as 
incarcerated hernia which is nothing but 
an irreducible hernia. The term bubonocele 
should be discarded. Such terms as com- 
plete and incomplete hernia as well as po- 
tential or incipient hernia should suffer the 
same fate. Thus for example, anyone can 
readily understand the situation when an 
inguinal hernia is described as an irreduci- 
ble left scrotal inguinal hernia. We know 
from the terminology that it is a large 
hernia which descends into the scrotum and 
is irreducible. Every other type of hernia 
could be described using the same simple, 
concise terminology. 

The greatest confusion arises in discuss- 
ing the types of operation used to repair 
hernias. Thus, we hear the names of 
Bassini, Halstead, Willys Andrews, Fer- 
guson, Gallie, Wangenstein, MacArthur, 
Hotchkiss, Moskowitz, Blake, Mayo and 
many others applied to various procedures 
used to correct the condition. In my 
opinion, the student should be told the 
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principles involved in the cure of a hernia, 
namely, to reduce the contents; high liga- 
tion of the sac wherever possible or ad- 
visable and closure of the defect in the 
abdominal wall. If these principles are 
understood, it is only necessary for the 
student to know that various suture mate- 
rials or tissue can be used to close the 
defect and the operation must be suited to 
the individual patient. Thus, in most 
indirect inguinal hernias a high ligation of 
the sac is all that is necessary. It may 
occasionally be necessary to use fascial 
sutures in direct hernias to close the de- 
fect. The source of the suture material is 
immaterial; and simply because the fascia 
is taken from the thigh or external oblique 
aponeurosis, is no justification for adding 
another name to a recognized procedure 
and so further confuse the young surgeon. 
Thus, the student will learn that in closing 
the abdominal defect he must meet the 
problem as it presents itself at operation 
and use the materials available if adequate 
and, if not, to use fascia from the thigh or 
elsewhere. All the above mentioned names 
have been applied to various procedures to 
accomplish the closure of the defects and in 
most instances each name implies only 
some slight modification of an antecedent 
operation. It seems to me that anyone 
understanding the above principles will 
find it entirely unnecessary to remember all 


the surgeons’ names that in the course of 
time have been applied to certain methods 
of repair. There is only one method of 
repair of a hernia and that is ligation of the 
sac and closure of the defect; how this latter 
is done is entirely dependent on the type of 
tissue found during operation at the op- 
erative site; and if these tissues are not 
satisfactory for an adequate repair, other 
means must be sought and this can be 
accomplished by the use of fascia or flaps 
taken from other parts of the body, usually 
the thigh but this is rarely necessary. 

My experience in teaching this subject 
to students and interns has been that they 
are confused by the galaxy of names and 
forget completely the underlying principles 
involved. There is no significant difference 
between the Halstead and Willys Andrew’s 
operations, nor is there any great difference 
between the MacArthur and Gallie opera- 
tions. The only difference in the latter two 
operations is the source of the fascia. So 
why should two names be applied to prac- 
tically the same operation? 

This confused terminology is true not 
only of the subject of hernia but goes 
throughout most of our surgical literature; 
and since the subject of hernia is such a 
simple one, it would seem to me to be a 
good starting point for some housecleaning 
in the realm of medical literature. 

Rotanp L. MaIeEr, M.D. 
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OSTEOID OSTEOMA* 


Brap.ey L. CoLey, M.D. AND NorMAN LENSON, M.D. 
New York, New York 


HIS peculiar lesion has long been 

recognized as a true benign tumor 

of bone, one requiring differentiation 
from malignant types. Jaffe in 1935 was 
the first to classify it as osteoid osteoma; 
and while pathologists and clinicians in 
general have accepted this designation, 
Brailsford, the distinguished British roent- 
genologist, is inclined to regard the lesion 
as a low-grade cortical or subcortical bone 
infection. In favor of this view he advances 
the following arguments: (1) No known 
benign tumor of bone produces so marked 
a reaction at a distance from the wall of 
the tumor itself. (2) No form of accepted 
bone tumor can be cured by mere removal 
or unroofing of the tumor-bearing cavity 
while leaving behind surrounding reactive 
tissue. (3) The roentgenographic appear- 
ance does not suggest that this lesion is a 
benign tumor of bone; in fact, a fairly 
impressive group of these lesions cannot 
be distinguished roentgenographically from 
chronic sclerosing osteitis. 

The authors are inclined to favor Jaffe’s 
concept that osteoid osteoma is a benign 
neoplastic lesion sui generis. It appears as a 
small, ovoid, radiolucent area which is 
sharply circumscribed and surrounded by 
a far larger area of bone sclerosis. While it 
may be medullary in origin, it tends to 
appear in a cortical or subcortical position 
and the surrounding perifocal sclerosis is 
thus apt to be eccentric. 

The authors’ experience is based upon a 
group of ten cases in which the diagnosis 
was apparently satisfactorily confirmed. 


Sex. All ten patients were males. This 
is a surprising observation in view of the 
ratio of males to females noted in other 
series, e.g., in Jaffe’s, 2 to 1; in Lewis’, 8 
to 3; and in Sherman’s, 3 to 2. Obviously 
the disease has a distinct predilection for 
the male sex. 

Age. Osteoid osteoma occurs most fre- 
quently in childhood and in early adult 
life. In our series the ages ranged from two 
to twenty years, with an average of 13.7 
years; in seven of the cases the ages were 
from fifteen to twenty years. Lewis found 
the average age to be 16.1 years and more 
than half of Sherman’s patients were be- 
tween five and fifteen years old. 

Clinical Findings. The principal fea- 
tures noted were pain, swelling and disa- 
bility, present either singly or in combina- 
tion, although the most constant com- 
plaint was pain. The duration of symptoms 
ranged from three to twelve months with 
an average of 5.8 months; this is shorter 
by far than that found by Jaffe (six months 
to two years) or Lewis (eleven months). 
While regional adenopathy was mentioned 
as being present in two instances, we do 
not regard it as significant. In all cases 


the past or family history was essentially 


negative. Local antecedent injury was 
mentioned only three times and we share 
Jaffe’s viewpoint that trauma is not an 
etiologic factor. The lower extremity was 
found to be affected more often than the 
upper, 1.e., the tibia in seven of our cases. 
Table 1 indicates the site of involvement in 
the various series. 


* From the Bone Tumor Department, Memorial Hospital, New York, N. Y. 
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Fic. 1. Tibia of twenty-three year old female with 
two-year history of pain, redness and swelling of left 
leg. Roentgenographic interpretation was osteoid 
osteoma but pathologic examination revealed inflam- 
matory tissue and cultures showed the organism to be 
hemolytic staphylococcus aureus, thus establishing 
the diagnosis as bone abscess. 


TABLE I 
NO. OF CASES IN SERIES 


Memo- 
Bone Involved rial 
Hospital 


Sher- 


man’s 


Jaffe’s 


Humerus....... I 
Vertebrae...... 7 
Phalanx........ 4 


4 


48 23 


Differential Diagnosis. Among the 
many conditions which may at times be 
confused with osteoid osteoma are: osteo- 
myelitis of chronic sclerosing type, Brodie’s 


abscess, periostitis, osteogenic sarcoma, 
Ewing’s sarcoma (endothelioma of bone), 
bone repair after green-stick fracture and 
osteoma. 

It may be extremely difficult if not 
virtually impossible to make a clinical or 
roentgenographic distinction between os- 
teoid osteoma and chronic sclerosing ostei- 
tis, or between osteoid osteoma and a 
simple cortical bone abscess of the Brodie 
type (Fig. 1.) Roentgenographically, un- 
treated Ewing’s sarcoma is not readily 
confused with osteoid osteoma but osteo- 
genic sarcoma of the sclerosing type may 
bear at least a superficial resemblance to 
it and we have seen several cases that 
have been referred with that diagnosis. 
The reparative phase of a _ green-stick 
fracture, unrecognized early in its course, 
may simulate fairly closely an osteoid 
osteoma but here, as in all of the other 
entities mentioned with the exception of 
Brodie’s abscess, an area of radiolucency 
such as is seen in the nidus of an osteoid 
osteoma Is conspicuously lacking. 

Roentgenographic Findings. Few lesions 
of bone have a more consistently charac- 
teristic roentgenographic picture. Early in 
the course of the disease, a small radio- 
lucent area is seen surrounded by a dense 
zone of opaque bony sclerosis. Later on 
while this area may become ossified and 
consequently radiopaque, the surrounding 
zone of sclerosis still persists. The nidus 
may not appear on a routine roentgeno- 
gram but may be visualized when films 
are taken at different degrees of penetra- 
tion. With experience one may become 
highly proficient in the interpretation of 
these films. In the Memorial Hospital 
series a roentgenographic diagnosis of 
osteoid osteoma was made in nine of the 
ten cases; the tenth was diagnosed as 
chronic productive osteitis and chronic 
osteomyelitis. 

Pathology. The histogenesis of osteoid 
osteoma is divided by Jaffe into three 
phases: (1) Initial stage characterized by 
prominence of proliferating and compacted 
osteoblasts; (2) intermediate phase in 
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which the osteoid is in various stages of 
calcification; (3) mature stage with densi- 
fied trabeculae of highly calcified bone. 
If the lesion develops in spongiosa, it is 
surrounded by spongy osseous tissue and 
becomes sclerotic; if there is cortical 
development, periosteal new bone forma- 
tion forms a zone of bony sclerosis. 

Bacteriology. Cultures were taken in 
three of our cases and were consistently 
negative. This finding coincides with the 
observations of other investigators and 
tends to establish the fact that osteoid 
osteoma is not a condition that is attribut- 
able to infection by any of the common 
organisms. 

Serology. In all but two cases of our 
series serologic tests for syphilis were made 
and were uniformly negative. 

Blood Chemistry Findings. Serum cal- 
cium, alkaline phosphatase and inorganic 
phosphorus determinations were carried 
out in four cases and in every instance the 
findings were normal. 

Treatment. {nour experience the method 
that has yielded uniformly successful 
results is: complete removal by osteotome 
or bone chisel of the block of bone enclosing 
the nidus. Even incomplete curettage of 
this area has in some instances resulted in 
relief of symptoms. The main objection to 
curettage is that it does not provide for a 
definite microscopic diagnosis, which is 
an easy matter if a block of bone contain- 
ing the entire nidus is submitted to the 
pathologist. A roentgenographic examina- 
tion will establish the fact that the segment 
of bone removed contains the complete 
nidus. In several of our cases at the first 
operative attempt the nidus was either 
partly or completely missed and the report 
of the pathologist indicated sclerotic bone 
only. It is not always an easy matter to 
come down upon the exact site of the nidus 
and to remove it completely without 
sacrificing too much adjacent bone; there- 
fore, it is wise to have roentgenograms on 
hand in the operating room and to take 
careful measurements. 

We have had very little experience with 
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roentgen therapy in this type of tumor and 
are unable to state its effectiveness. In 
general we believe that any benign lesion 
of bone that is accessible to surgery should 
be treated by that method rather than by 
irradiation. 


CASE REPORTS 


Case 1. J. O., a two and one-half year old 
white male, was admitted with a seven months’ 
history of pain, disability and swelling located 
on the anteromedial aspect of the mid-upper 
third of the left tibia. No regional adenopathy 
was palpable. The laboratory findings were 
negative; serum calcium was 10.9, alkaline 
phosphatase 6.9 and serum inorganic phos- 
phorus 5.08. 

Provisional diagnosis: 
and osteomyelitis. 

Roentgenographic findings reported osteoid 
osteoma. At operation a 5 by 3 cm. bony 
swelling seemingly filled with granulations 
was found. The lesion was treated by curettage. 
The pathologic report was osteosclerosis; 
osteoid osteoma. (Fig. 2.) 

Fifteen months postoperatively the patient 
was asymptomatic with no evidence of recur- 
rence of the nidus by roentgenography. 

Case u. J. L., a twelve year old male, was 
admitted with a six months’ history of pain, 
more severe at night, disability and swelling of 
the middle and upper third of the left tibia. No 
regional adenopathy was palpable. 

Provisional diagnosis: Osteomyelitis. 

Roentgenographic findings revealed osteoid 
osteoma. At operation dense bone with an 
area of softening was located. The treatment 
consisted of sharp dissection and curettage. 
The pathologist reported osteoid osteoma. 

Five months postoperatively physical ex- 
amination revealed only minimal edema of the 
operative site. Roentgenograms showed the 
defect to be largely filled in and there was no 
evidence of a recurrence. 

Case 11. S. M., a nineteen year old white 
male, was admitted with a history of pain of 
three months’ duration. The lesion was located 
in the medial and upper aspect of the lower 
third of the right humerus. He had a past history 
of fracture of the right wrist at the age of four- 
teen. No regional adenopathy was palpable. 
The laboratory findings were negative; serum 
calcium 11.8, alkaline phosphatase 3.0 and 
serum inorganic phosphorus 3.58. 


Green-stick fracture 
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Fic 2. Case 1. Appearance of lesion in a two and a half 
year old white male who had pain, swelling and dis- 
ability of seven months’ duration. The lesion so clearly 
visualized in this view could not be seen in the antero- 
posterior view; this emphasizes the necessity for 
taking different views from several angles and with 
varying degrees of penetration. 

Fic. 3. Case 111. Humerus of nineteen year old white 
male with three months’ history of pain. Note charac- 
teristic nidus surrounded by zone of bony sclerosis. 


Provisional diagnosis: Periostitis, osteoid 
osteoma. 

The roentgenographic report was osteoid 
osteoma. At operation a firm osseous tumor was 
found with a 3 cm. nidus. (Fig. 3.) This was 
treated by sharp block dissection and curet- 
tage. The pathologist reported sclerotic cortical 
bone; osteoid osteoma. 

The patient was asymptomatic when dis- 
charged from the hospital and it was impossible 
to trace him thereafter. 

Case tv. A. L. B., a sixteen year old white 
male, was admitted with a history of disability 
of seven months’ duration associated with 
swelling of the anterior mid-third of the right 


tibia. The onset was alleged to have followed a 
fall in which the patient struck his right tibia. 
No regional adenopathy was palpable. The 
laboratory findings were negative; serum 
calcium 12.8, alkaline phosphatase 6.1 and 
serum inorganic phosphorus 3.8. 

Provisional diagnosis: Sprain and osteogenic 
sarcoma. 

The roentgenographic report was osteitis; 
osteoid osteoma. At operation a bony elevation 
measuring 4 by 3 cm. was found within which 
a 1 cm. lesion was noted. This was treated with 
sharp excision. The pathologist reported osteoid 
osteoma. 

Twenty months postoperatively the patient 
was asymptomatic. Films made nine months 
after operation revealed bone regeneration, 
periosteal reaction and swelling of the soft 
parts. 

Case v. E. R., a fifteen year old white 
male, was admitted with a history of pain, dis- 
ability and tenderness over the posteromedial 
aspect of the distal third of the left tibia for a 
period of two months. The onset allegedly fol- 
lowed a blow from a bowling pin. 

Provisional diagnosis: Osteomyelitis, Ewing’s 
tumor, osteogenic sarcoma. 

Roentgenographically, osteoid osteoma was 
revealed. At operation a small area of rarefac- 
tion 1.5 by 2 cm. was found surrounded by 
sclerosing bony cortex and thickened perios- 
teum. The treatment consisted of block dissec- 
tion and currettage. The pathologist reported 
chronic periostitis; dense bone. 

Seven months postoperatively physical ex- 
amination showed a favoring of the affected leg 
with slight limping associated with pain and 
tenderness at the upper aspect of the wound. 
There was minimal edema below the operative 
site. Roentgenographic report seven months 
postoperatively disclosed an apparent increase 
in the process in the lower third of the tibia. 
Periosteal new bone was evident for a distance 
of 5 or 6 cm. on both edges of the tibia when 
viewed in the anteroposterior project on. 
Within the expanded area of increased density 
in the lower tibia there was an irregular area of 
decreased density measuring approximately 
1 by 3 cm., within which there was a linear 
area of increased density (the report suggested 
that this might represent a bone sequestrum at 
the operative site). There was a soft-tissue 
swelling noted over the bone lesion. The roent- 
genographic findings were interpreted as re- 


American Journal of Surgery 


| 
| 
| 
| 4 
3 
| 
4 | 


Coley, Lenson—Osteoid Osteoma 


A B 

Fic. 4. Case v. A, tibia of fifteen year old white male 
with pain, disability and tenderness of two months’ 
duration. The lesion is seen in the distal third, pos- 
terior aspect. B, postoperative defect in case shown in 
Figure 4A. In this instance nidus was completely 
missed. However, technic of recommended excision 
of lesion, as seen, is sharp block dissection. A second 
operation was successful in completely removing the 
nidus. 


vealing progressive changes within an osteoid 
osteoma that had not been completely removed 
at operation. (Fig. 4.) 

Case vi. R. G. H., a two year old white 
male, was admitted with a history of pain, dis- 
ability and swelling of the anteromedial aspect 
of the upper third of the left tibia of three 
months’ duration. Examination revealed en- 
largement of the left femoral and inguinal 
nodes. * 

Provisional diagnosis: Osteomyelitis, Ewing’s 
tumor, Brodie’s abscess, osteogenic sarcoma, 
osteoid osteoma. 

Roentgenographically, osteoid osteoma was 
reported. At operation a prominence of bone 
with a small nidus of soft bone was found sur- 
rounded by sclerotic bone. Treatment con- 
sisted of block dissection and curettage. The 


* Reoperation was performed on March 4, 1948, 
when the nidus was completely extirpated; microscopic 
diagnosis: osteoid osteoma. 
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Fic. 5. Case vi. Section of osteoid osteoma taken at 
periphery of lesion showing typical appearance 
(magnification approximately 100 X). 


pathologist reported osteoid osteoma. (Fig. 5.) 
Culture showed no growth after five days. 

Roentgenographic examination on the day of 
discharge showed that the nidus had been re- 
moved. The patient failed to return for follow- 
up examination. 

Case vit. G. A. Z., an eighteen year old 
white male, was admitted with a history of pain 
and disability of five months’ duration. The 
lesion was located on the posterior aspect of 
the upper third of the right tibia. According to 
the patient, two years previously he had 
sprained his right ankle; healing required four 
or five months and there was some recurrent 
difficulty one year later. The femoral and 
inguinal nodes were enlarged to palpation. 
Laboratory findings were negative; serum cal- 
cium was 11.2, alkaline phosphatase 4.4, and 
serum inorganic phosphorus 4.8. 

Provisional diagnosis: Osteogenic sarcoma. 

Roentgenographically, the report was osteoid 
osteoma. At operation a bony density was 
found with prominence of 5 by 3 cm. with no 
central area of rarefaction noted. Treatment 
was by sharp block dissection, curettage and 
zinc chloride cauterization. The pathologic 
specimen revealed sclerotic bone. 

The roentgenogram taken upon discharge 
showed complete extirpation of the lesion. 
Three months postoperatively the patient still 
complained of occasional pain at night and he 
was favoring the operative leg. 
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Fic. 6. Case tx. Metacarpal of twenty year old 
white male with swelling and pain of one year’s 
duration. Lesion diagnosed as osteoid osteoma 
by roentgenographic and microscopic study of 
specimen removed at operation. 


Case vi. H. M., a fifteen year old white 
male, was admitted with a lesion situated at the 
junction of the middle and upper thirds of the 
right femur. He complained of pain which was 
more severe at night and which was associated 
with disability over a period of five months. 

Provisional diagnosis: Neuritis, bone cyst, 
osteogenic sarcoma. 


Roentgenographic findings were chronic pro- 
ductive osteitis and chronic osteomyelitis. At 
the first operation a localized area of bone de- 
struction measuring 5 X 1.5 cm. in diameter 
was found. The pathologist reported chronic 
productive rarefying osteitis, chronic fibrosing 
osteitis and chronic osteomyelitis. The culture 
showed no growth. 

A roentgenogram made one month post- 
operatively revealed a lesion that was reported 
to be congenital rather than pathologic. Two 
years after the operation the patient still com- 
plained of occasional pain. 

(Note: This patient has had three operations 
for pain. Because of subsequent military service 
it was assumed that his postoperative course 
was uneventful. This may be one of those cases 
which illustrate the need of complete extirpa- 
tion of the nidus in order to obtain a cure.) 

Case 1x. M. R., a twenty year old white 
male, was admitted with a history of pain and 
swelling of the proximal phalanx of the right 
index finger of one year’s duration. No regional 
adenopathy was palpable. 

Provisional diagnosis: Chronic productive 
dactylitis, osteochondroma. 

The roentgenographic finding was osteoid 
osteoma. (Fig. 6.) At operation a 3 cm. area of 
bone production was found on the radial aspect 
of the right index finger. Treatment was by 
sharp block excision. The pathologist reported 
—osteoid osteoma. The culture from the cavity 
showed no growth in several days. 

This case is too recent for a satisfactory post- 
operative evaluation. 

Case x. H. A., an eighteen year old white 
male, was admitted with a history of swelling 
and pain in the middle third and medial aspect 
of the right tibia of eight months’ duration. 
The onset allegedly dated back to a kick in the 
right leg received while playing football. No 
significant inguinal or femoral adenopathy was 
noted. 

Provisional diagnosis: Osteomyelitis, Bro- 
die’s abscess, osteoma. 

Roentgenographically, osteoid osteoma was 
found. At operation a small tumor was located. 
This was treated by a sharp block excision. The 
pathologist reported—osteoid osteoma. Culture 
revealed no growth in five days. 

The patient was asymptomatic on discharge. 
A postoperative roentgenogram revealed that 
the excision had failed to include the entire 
nidus area. 
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SUMMARY AND CONCLUSIONS 


Osteoid osteoma is a well defined, local- 
ized, monostotic bone lesion, probably of 
benign origin, rather than a chronic sub- 
periosteal bone abscess; its etiology is still 
uncertain. It has a predilection for the long 
bones of males in their second decade. It 
consists of radiolucent nidus; measuring 
from 1 to 2 cm. in diameter, surrounded by 
a circumscribed zone of sclerotic bone 
which fades out into normal bone. This 
perifocal zone may be eccentrically placed 
and may sometimes, but not always, alter 
the contour of the affected bone. 

Because osteoid osteoma gives rise to 
symptoms of pain, tenderness, disability 
and sometimes mild swelling, it has been, 
and doubtless will continue to be, mistaken 
either for early sclerosing osteogenic sar- 
coma or for circumscribed bone abscess. 

The radiolucent area which represents 
the nidus is not always apparent on routine 
roentgenograms; and when not seen, the 
condition may be regarded as sclerosing 
osteitis of Garré. Films made with varying 
degrees of penetration will nearly always 
reveal the nidus. 

Treatment consists of removal of the 
nidus en bloc. This completely relieves the 


symptoms and also permits an accurate 
diagnosis since it is the osteoid tissue of the 
nidus itself which is characteristic of the 
disease. If the operator misses the nidus 
and resects merely a segment of adjacent 
sclerotic bone, the symptoms will persist; 
but relief will be obtained if the overlying 
cortical bone is unroofed and the nidus ex- 
posed and curetted. In every case it is im- 
portant to close the wound in layers 
without drainage. 
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TRIPLE ARTHRODESIS* 


Lieut. Cotonet Peter-Cyrus Rizzo AND Masor Orro LEHMANN 
Medical Corps, Army of the United States 


HE value of triple arthrodesis in 

treatment of traumatic subtalar ar- 

thritis following fractures of the 
calcaneus has been established. It is the 
purpose of this brief report to confirm 
previous experiences and to advocate the 
procedure in the definitive treatment of 
fractures involving the proximal tarsal 
joints. Observations were made in a series of 
eighty-two cases, mostly war compound 
injuries, operated on at Fletcher General 
Hospital, Cambridge, Ohio during a one- 
year period (November 1, 1944 to Novem- 
ber 1, 1945). 

Indications. Indication for operation 
was a painful foot following a simple or 
compound fracture involving any or all 
of the proximal tarsal bones and their 
joint surfaces: talus, calcaneus, cuboid and 


navicular. The procedure was not per- 
formed until a thorough tryout of un- 
protected walking for a period of one or 


two months was made. In compound 
fractures cessation of all drainage was 
required. 

Technic of Operation. Either the Kocher 
or the anterolateral approach was used. 
The sinus tarsi was cleaned out. The sur- 
faces of the calcaneocuboid, talonavicular 
and subtalar joints were thoroughly de- 
nuded of cartilage. Corrective wedges were 
removed if indicated. The sinus tarsi 
was filled with bone chips obtained from 
the anterior portion of the calcaneous and 
other available bone. An attempt was 
made to obliterate the remaining dead 
space in the region of the sinus tarsi with 
soft tissue without using too many deep 
sutures. The skin was closed with con- 
tinuous or interrupted sutures of silk, 
dermal or wire. The foot was immobilized 
in a long leg plaster cast with the heel in a 
neutral or slight valgus position, the ankle 


at go degrees dorsiflexion and the knee in 
extension. 

Postoperative Course. The plaster cast 
was immediately split throughout. High 
elevation was ordered to minimize the 
swelling. Two weeks postoperatively an 
unpadded long leg cast was applied; adjust- 
ments of position were made at that time 
without anesthesia. The patient was al- 
lowed up with crutches without weight 
bearing until six weeks from the date of 
operation. The long leg cast was then 
changed to an unpadded walking boot in 
which the patient walked for another six 
weeks preferably without any external 
support. The use of crutches was strictly 
prohibited. Occasionally the walking boot 
was applied after the first change of 
plaster two weeks postoperatively. The 
plaster cast was removed three months 
from the date of operation. The patient 
was immediately instructed to walk using 
a firm low-quarter shoe. An Ace bandage 
and a longitudinal arch support were sup- 
plied. Physiotherapy was instituted with 
stress on active walking exercises, mostly 
given in the remedial gymnasium. Treat- 
ment was carried out for four to eight 
weeks after removal of the cast. The 
patients were then routinely separated 
from military service with a certificate of 
disability for discharge. 

Observations. A strictly statistical eval- 
uation of the results does not seem indi- 
cated since none of these patients were 
observed longer than a few months after 
operation. The following facts, however, 
are of interest: All the patients stated that 
they were improved by the operation. 
Improvement was determined by relief 
of pain while walking, particularly over 
uneven ground, and by disappearance of 
swelling and edema. Limps were eliminated 
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or at least markedly improved. Arthrodesis 
of the involved joint alone resulted in 
persistent pain and had to be followed later 
by triple arthrodesis. X-ray examination 
three months postoperatively showed bony 
fusion of the involved joints in almost all 
cases. In the few cases in which fusion was 
not complete by x-ray the result still 
seemed to be satisfactory. Disappearance 
of the osteoporosis which had existed prior 
to operation was noted. There was no dif- 
ference in the healing between the two 
types of incisions used. In several instances 
drainage and skin necrosis were found at 
the first and sometimes the second change 
of plaster, but in all but one patient healing 
of the wound was complete at the end of 
three months. This applied in cases in 
which initially a considerable breakdown of 
a scar (in compound fractures) occurred. 
The insertion of bone chips into the sinus 
tarsi was found to be of great value in 
obtaining fusion of the subtalar joint. 
Postoperative immobilization of the leg 
with the knee in complete extension was 
prompted by the earlier disappearance of 
edema than when the knee was immobilized 
in the flexed position. No difficulty was 
seen in correcting the alignment of the 
foot without anesthesia two weeks after 
the operation. The position of the heel 
seemed to be less important than previously 
believed. It appeared that a heel in neutral 
position resulted in a better gait than a 


heel in valgus position. Varus position was 
considered undesirable because of a poor 
gait. Unsupported weight bearing in a 
well applied unpadded walking boot ac- 
cording to the Boehler technic had a 
decided influence on the amount of swelling 
following removal of the plaster cast and 
the ability to walk. There was no difference 
in the results when the walking cast was 
used two weeks after operation. More than 
80 per cent of the patients stated that they 
derived more benefit from walking exer- 
cises than from physiotherapy consisting of 
heat, massage and whirlpool. The latter 
treatment was continued only for experi- 
mental purposes. Use of an arch support was 
generally justified by improvement in the 
patient’s gait and comfort. If the arch sup- 
port caused discomfort, it was immediately 
discontinued. In a large number of cases 
the end result was so satisfactory that it 
appeared hardly justifiable to discharge 
the patient on a certificate of disability 
for discharge. In the earlier phase of the 
war the patient had been returned to duty. 


CONCLUSION 


Observations in a series of eighty-two 
cases of triple arthrodesis have been 
reported. The procedure has proved to be of 
excellent value in treatment of a painful 
foot following a fracture involving any of 
the proximal tarsal joints. 
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TREATMENT OF FRACTURES OF THE FOREARM WITH 
INTRAMEDULLARY PINS* 


Watter G. Stuck, M.D. 


San Antonio, Texas 


T the outset we must emphasize that 
most fractures of the shaft of the 
radius and ulna can be treated 

satisfactorily by closed manipulative meth- 
ods or with some form of traction. Only a 
relatively small per cent of forearm frac- 
tures require open reduction and internal 
fixation. Even so normal function of the 
hand and forearm is dependent upon al- 
most exact replacement of fractures of the 
long bones. Hence, in deciding upon the 
method of treatment it is not only essential 
to restore the fragments to normal position 
but to ensure preservation of the interosse- 
ous space between the radius and ulna. 
Forearm fractures which are difficult to 
reduce by closed methods or in which there 
is a likelihood of redisplacement during 
the period of healing are: (1) Transverse 
fractures of the shaft of one bone with 
overlapping of the fragments; (2) oblique 
fractures of a single bone with displace- 
ment; (3) comminuted fractures of one or 
both bones; (4) multiple fractures at dif- 
ferent levels in the same bone; (5) ir- 
reducible fractures with overlapping; (6) 
Monteggia fractures (fractures of the upper 
third of the shaft of the ulna with anterior 
displacement of the head of the radius). 
Complicated fractures of the forearm in 
which it is impossible to correct the dis- 
placement usually require open reduction 
_ with some type of internal fixation. Some- 
times in transverse fractures open reduc- 
tion alone with levering of the fragments 
until they become engaged is successful. 
Wire loops about the fragments or screws 
across the fracture line may be satisfactory 
in long oblique fractures. In some fractures 
which are not markedly comminuted appli- 
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cation of metal plates and screws to the 
bones will secure the fragments in proper 
position. However, it has been common ex- 
perience that after such open reduction and 
internal fixation operations there is a strong 
tendency toward non-union of the fracture 
or the occurrence of low grade infection in 
the wound. In addition extensive dissection 
required to replace the fragments and 
to insert the internal fixation appliance 
often interferes with the blood supply to 
the fracture and delays healing of the 
bone. The necessarily wide exposure leaves 
a large scar which is often adherent to the 
bone. A metal plate applied to a subcuta- 
neous bone such as the ulna may also pro- 
duce a tender pressure point unless it is 
placed beneath the muscles. Finally, it is 
inadvisable to introduce plates and screws 
in the bones of young children for fear of 
interfering with their normal growth. 
Consequently, none of these methods of 
internal fixation has been universally ap- 
plicable and various alternative procedures 
have been devised to immobilize the frac- 
ture fragments in good anatomic position 
without leaving large fixative applicances 
in the body. 

Use of removable intramedullary wires 
and pins seems to offer a happier solution to 
these problems than anything that has been 
tried thus far. Forty years ago Lambotte, 
the great pioneer in operative treatment of 
fractures, experimented with intramedul- 
lary wires in fractures of the clavicle. In 
1921 Hey-Groves reported the use of a steel 
pin in the medullary cavity for com- 
minuted fractures of the femur. During the 
past few years Rush, Lambrinudi, Dickson, 
Murray, Souer and Kuntscher have revived 
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Fic. 1. a and B, F. M. S., a male, seventy years of age; oblique fracture of the distal third of the shaft of the 


ulna with tear of the distal radio-humeral ligaments. 


interest in this method as an effective sub- 
stitute for other types of internal fixation. 
In World War II German surgeons used 
Kuntscher’s intramedullary pins exten- 
sively and they were brought to the atten- 
tion of American surgeons when prisoners 
of war were liberated with such appliances 
still in the bones. 

The technic of insertion of intramedul- 
lary wires and pins has so improved that 
the method has now become well standard- 
ized. While they have been used in frac- 
tures of the femur, tibia, humerus and 
forearm bones, this paper will only discuss 
their use in the forearm. Advantages of 
intramedullary fixation of fractures of the 
radius and ulna are: (1) Only a small inci- 
sion is required; (2) there is only slight 
bleeding at the time of the operation and 
therefore little shock; (3) there is little 
dissection of the periosteum from the 
fracture fragments; (4) danger of infection 
is minimized because of the smaller wound. 
(5) The probability of union of the frac- 
ture is increased because the pins hold the 
fragments together even though some ab- 
sorption of the bone ends takes place. 

Kirschner wires of various diameters are 
well suited to the forearm bones although 
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the larger and less flexible wires are gen- 
erally preferable. Long, slender, Stein- 
mann pins are also useful in the ulna 
because such wires and pins produce little 
trauma to the bone marrow and are un- 
likely to cause fat embolism. (Figs. 1 to 5). 

In preparation for such an operation the 
patient is placed on his back on the operat- 
ing table with the forearm held across the 
chest. A tourniquet about the upper half 
of the arm provides a bloodless field and 
simplifies the procedure. After the skin is 
sterilized drapes and towels are fastened 
about the middle of the arm and over the 
wrist and hand thus leaving the olecranon 
in view. The towel about the wrist and 
hand is bound with sterile gauze bandage 
so the hand can be manipulated during the 
operation. After the incision the usual 
aseptic precautions are observed by drap- 
ing the skin edges with towels or a stockin- 
ette before any dissection takes place in the 
subcutaneous tissues. A small incision 
about 114 to 2 inches long is made over 
the site of each fracture and the soft 
tissues are separated bluntly to the bone. 
Any loose strands of soft tissue between 
the bone ends are dissected free and re- 
moved. In fractures of the shaft of the 
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A 


Fic. 2. F. M. L., a male, ten years of age. a, oblique fractures of the shafts of the radius and ulna with over- 
riding and displacement. Fragments had been manipulated on two occasions without achieving successful reduc- 
tion. B, postoperative roentgenogram showing satisfactory replacement of radius and ulna and fixation with curved 


Kirschner wires. 


ulna the proximal fragment is lifted into 
the wound with a bone clamp and a wire 
or pin is drilled through it until it pene- 
trates the end of the olecranon and the end 
of the wire is opposite the fracture. The 
proximal fragment is again placed opposite 
the distal fragment and manipulated until 
normal alignment is gained. The end of the 
wire or pin at the fracture line is then 
pushed back with pliers into the medullary 
cavity of the distal fragment. After it is 
driven into the distal fragment for 2 or 
3 inches the end projecting from the ole- 
cranon is cut off with about ¥% inch pro- 
jecting from the skin. If desired, the end 
of the wire may be cut flush with the skin 
so that there is no projection. When this is 
done, however, there is danger that the 
wire may “migrate” so that it cannot be 
removed later. 

In fractures of the proximal end of the 


ulna with displacement of the head of the 
radius it is preferable to use a Steinmann 
pin rather than a wire since ‘this provides 
more rigid lateral support and prevents 
angulation. The head of the radius can 
then be manipulated into its normal posi- 
tion without danger of dislodging the ulnar 
fracture. In fractures of the middle of the 
shaft of the ulna a long wire is generally 
sufficient, particularly if the distal end en- 
gages the cancellous bone in the end of the 
ulna. In fractures of the distal third of 
the ulna there is generally some tear of the 
radioulnar ligament at the wrist. A long 
Steinmann pin provides adequate support 
in such cases while subsequent manipula- 
tion of the hand into ulnar deviation 
restores the normal relationship between 
the lower end of the radius and the ulna. 
The ulna is essentially a straight bone so 
any type of rigid wire or pin is suitable 
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B 


Fic. 3. J. L. B., a female, thirty-six years of age. a, comminuted fracture of the shaft of the ulna, fracture of the 
olecranon and fracture of the head of the radius with displacement. B, postoperative roentgenogram showing 
fixation of the fractured olecranon and ulnar shaft with single Kirschner wire. Radial head was removed at the 


time of the open reduction of the ulnar fractures. 


because sufficient purchase is gained on the 
distal fragment. ‘lhe wire or pin prevents 


angulation and displacement of the frag- 
ments while the cast applied after opera- 
tions prevents rotation of the forearm. 
When both the radius and ulna are frac- 
tured, it is technically better to reduce the 
ulna first and secure it with the intra- 
medullary wire before reduction of the 
radius is attempted. Intramedullary wires 
in the ulna are generally left in place for 
six to eight weeks after which they can be 
easily extracted with pliers. 

In reducing fractures of the shaft of the 
radius it must be borne in mind that the 
radius is a curved bone and that this 
curved position must be restored in order 
to preserve the normal interosseous space 
and rotation of the forearm. Therefore, 
since the radius is curved, a long straight 
wire or pin cannot be inserted from one end 
of the bone to the other as in the ulna. An 
incision is made over the fracture of the 
shaft of the radius as was described for 
fractures of the ulna. In this case, however, 
the incision is extended about 2 inches on 
one side of the fracture in order to provide 
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a site for insertion of the wire into the 
medullary cavity. In fractures of the prox- 
imal half of the shaft of the radius the 
incision is extended distally in order to 
insert the wire from the distal fragment. 
In fractures of the distal half of the radius 
the incision is extended proximally in 
order to insert the wire from the proximal 
fragment. The soft tissues are dissected to 
expose the fracture line and the fragments 
are levered into normal relation to each 
other. About 2 inches proximal or distal 
to the fracture a large hole is drilled 
obliquely through the cortex into the 
medullary cavity. It is important that this 
hole should be 1% or 3¥¢ inches in diameter 
in order to facilitate the insertion of the 
wire. A stout Kirschner wire is “sprung” 
with the fingers to form an arc. The blunt 
end of the curved wire is then inserted 
through the oblique hole in the cortex and 
with pliers or a light mallet it is forced 
through the medullary cavity to the point 
of the fracture. Fragments are then held 
in normal relationship to each other with a 
bone clamp and the wire is pushed into the 
opposite fragment. The curve in the wire 
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B 
Fic. 4. F. M. D., a female, thirty years of age. a, fracture of the upper third of the shaft of the ulna 
which was inadequately secured with short plate and screws with resulting non-union. B, post- 
operative roentgenogram after fracture was exposed, bone plate removed, bone ends freshened and 
cortical bone graft applied. Fragments immobilized in good position with single Kirschner wire. 


A B 
Fic. 5. L. J. D., a male, twenty-five years of age. a, old fracture of both bones of the forearm with non- 
union. Previous cortical bone graft to each bone with development of second non-union. B, Postopera- 
tive roentgenogram showing forearm bones held in perfect position by single Kirschner wire in the ulna. 
Former bone grafts removed from each bone, ends freshened and new grafts applied. Screw fixation of graft 
to radius. (In subsequent cases curved Kirschner wire was found more suitable for immobilization of the 
radius.) 
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provides a secure grasp on the fragments so 
that it does not need to project into the 
medullary canal of either fragment more 
than 2 or 3 inches. The end of the wire 
which projects from the wound is cut off 
about 1% inch from the skin and the wound 
is closed about it. It is not advisable to 
bend the end of the wire so that it can be 
covered with the skin for in so doing the 
fragments may be moved out of position 
or the ends of the bones may be fractured. 

When there are several fractures in the 
shaft of the radius or ulna, the wires can 
be “threaded” through the fragments like 
a string through beads. If there is extensive 
comminution at the site of the fracture, the 
loose fragments are moulded about the 
wire and held in place by the soft tissues 
which are sutured over them. After the 
wires are in place in the radius and ulna 
and the projecting ends are trimmed, the 
wounds are closed and covered with light 
dressings. A plaster cast is then applied 
from the base of the fingers to the shoulder 
with the elbow flexed go degrees to prevent 
rotation of the forearm. The wrist is sup- 
ported in dorsiflexion and in cases of 
ligamentous tears at the wrist the hand is 
held in ulnar deviation. In Monteggia frac- 
tures it is necessary to immobilize the 
elbow in acute flexion in order to retain 
the head of the radius in its proper position. 
The cast is worn six to eight weeks, depend- 
ing upon the age of the patient and the 
degree of comminution of the fracture. At 
the end of that time the cast is removed, 
the wires are withdrawn and roentgeno- 
logic examinations are made to determine 
the progress of healing. The forearm may 
also be grasped to test the union by deter- 
mining the amount of resistance to bend- 
ing. If the fractures are not solidly healed 
or if they do not resist bending, another 
similar cast is applied for an additional 
month. 

In nineteen cases in which we have 
treated fractures of the shaft of the bones 
of the forearm by the use of intramedullary 
wires and pins we have had only two 
failures. One patient was an epileptic who, 
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while wearing the cast, suffered several 
very severe falls which caused non-union 
of the ulna. The other failure was in one 
of the earlier patients in whom the wire in 
the radius was not inserted properly in the 
distal fragment. In general when the frag- 
ments were well reduced, the wires pro- 
vided perfect fixation with a minimum of 
interference with bony union. However, 
solid bony union was seldom present in 
less than three months. 

Intramedullary wires or pins probably 
should not be used in compound fractures 
because of the danger of introducing infec- 
tion into the marrow cavity of the bones. 
In old fractures with malunion or non- 
union wires are useful for supporting bone 
ends after osteotomy and bone graft 
operations. In any case in which a cast is 
applied from the fingers to the shoulder 
for two or three months it is important to 
advise the patient of the need for constant 
exercise of the shoulder and of the fingers. 
If this is not done, the long fixation may 
result in some permanent stiffness or pain 
in the shoulder. Stiffness of the fingers may 
also follow unless the thumb is left free 
in the cast to permit normal grasping 
exercises of the hand. 

Our experience with this method of fixa- 
tion of fractures of the forearm covers 
several years and convinces us that it offers 
a better chance of union and less danger of 
infection or non-union than any of the 
previous methods of operative treatment. 
It is comparatively simple and the results 
have been far better than they were 
following other standard procedures. 
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FRACTURES OF THE NECK OF THE ASTRAGALUS 


J. Fo.ey, m.p. 
Seattle, Washington 


of frequent occurrence in general 
practice as far as the tibia and fibula 
are concerned. To a much lesser extent 
fractures of the os calcis are encountered. 
On occasion, severe injuries of the foot 
are seen in which both the talus and os 
calcis are involved, but it is quite uncom- 
mon to have a fracture of the astragalus 
only.* When only the astragalus is injured, 
the most common site is in the neck.® 
These fractures, on the whole, constitute 
a serious type of injury because of the 
frequency of either a partial or complete 
dislocation of one or more fragments, 
usually the body. The high incidence of 
some type of dislocation is attributed to 
the fact that the astragalus has no muscu- 
lar attachments and that three-fifths of 
its total surface area is articular in nature.’ 
Disabling sequelae are frequent follow- 
ing injury to the talus due to its position 
as a component of one of the major weight- 
bearing joints of the body. The complica- 
tions subsequent to accurate reduction 
usually result from poor blood supply and 
poor healing of cartilage in general. The 
blood supply is dependent on numerous 
small vessels as it has been shown that 
there are no major nutrient vessels. 
It is at once apparent that an avascular or 
aseptic necrosis is easily possible and, 
indeed, it does occur all too frequently, 
subsequent to dislocation or after open 
reduction. The second major disability is a 
resultant arthritis due to an overgrowth 
of callus or the absorption of bone under- 
lying a portion of the articular surface. 
The pain may be so severe and prolonged 
that it can be relieved only by a fusion of 
the joint involved. 
Treatment of such fractures is dependent 
on the degree of displacement and may 


\NRACTURES of the ankle region are 
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readily be classified under four general 
groups: 

1. Fractures of the neck without dis- 
placement are simply and satisfactorily 
treated by plaster immobilization extend- 
ing from the metatarsal-phalangeal joints 
to the tibial tubercle with the foot at a 
right angle for a period of ten to twelve 
weeks. 

2. Fractures with impaction, but no dis- 
location, present a difficult problem; reduc- 
tion, although occasionally successful by 
a closed method, more often requires 
operative intervention. Sawyer’ in 1930 
reported three cases of impacted fractures 
of the astragalus and recommended in 
case of second degree impaction use of an 
osteotome inserted into the neck and 
rotated until the normal relations of the 
astragaloscaphoid joint were restored. 
However, when a satisfactory reduction is 
not obtained either by a closed or open 
procedure, an early arthrodesis as recom- 
mended by Miller and Baker® should be 
done. 

3. Fractures with partial dislocation of 
the body involve the subtalar joint, 
a fact which is often overlooked in the 
process of reduction. A satisfactory posi- 
tion may often be obtained by a closed 
procedure and offers a much better prog- 
nosis than open intervention. Under spinal 
anesthesia, because of the need of as much 
muscular relaxation as possible, the foot 
is forcibly plantar flexed while applying 
traction in the axis of the tibia. The foot 
is then rotated laterally and medially to 
break up any impaction present. Pressure 
is then applied by the operator to the 
lateral and medial aspects of the astraga- 
lus while the assistant slowly dorsiflexes 
the foot to a right angle. X-rays are then 
taken to check the reduction; if it is incom- 
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plete, the procedure is repeated. If satis- 
factory, a plaster cast is applied from the 
metatarsal-phalangeal joints to the tibial 
tubercle with the foot at a right angle. 
This was the procedure carried out in two 
of the presented cases with complete 
maintenance of position which is in agree- 
ment with Montgomery’ who states that if 
accurate reduction is obtained, the position 
can be maintained with the foot immobil- 
ized at a right angle. 

Special emphasis, according to Watson- 
Jones,'! should be placed upon accurate 
reposition of the subtalar joint which may 
be inadequately reduced even though 
apposition of the fractured surfaces of 
the astragalus appear excellent. In cases 
in which this is in evidence placing the foot 
in plantar flexion may correct the remain- 
ing dislocation of the joint. If this is 
done, the cast should be changed in two or 
three weeks at which time the equinus is 
corrected. 

If closed reduction is impossible, immedi- 
ate open reduction is indicated because of 
early degeneration which may occur. Bon- 
nin? believes that after forty-eight hours 
results are bad and he advocates reduction 
as soon as possible. The technic of expos- 
ing the site of fracture is well stated by 
Campbell.* Internal fixation of one type 
or another may be indicated to maintain 
reduction. 

4. Fractures with complete dislocation 
of the body of the talus are a most serious 
problem. Closed reduction is practically 
impossible and early surgery is indicated. 
Unfortunately, injuries of this type are 
frequently associated with marked soft 
tissue damage, such as abrasions, con- 
tusions or avulsion. When open reduction 
is done, it may be necessary to make 
incisions, both anteriorly and posteriorly, 
according to Miller and Baker,® removing 
the displaced fragment through the poste- 
rior incision and replacing it through the 
anterior incision. This was required in the 
case of this type presented herein. Results 
of treatment are often poor when only 
reduction is done. Many authors ** recom- 


mend that if reduction is impossible, a 
fusion of one type or another of the ankle 
joint should be done. Blair! in 1943 
reported excellent results in two cases 
in which he fused the tibia and the undis- 
turbed neck of the astragalus by means of 
an anterior sliding tibial bone graft after 
removing the fragmented body. 

The question of astragalectomy in frac- 
tures of the astragalus is controversial. 
It is true that fusion of the ankle is not 
always a simple or a successful procedure, 
but when successful it does offer a fixed 
condition in which deformity should not 
increase. Astragalectomy offers a simple 
procedure, but a greater shortening of 
the extremity is combined with the pos- 
sibilities of further deformity developing. ! 
Furthermore, a fusion is free of painful 
movement whereas astragalectomy may 
require later fusion for deformity and pain. 
As a consequence it would appear logical 
to arthrodese this fracture if, primarily, a 
satisfactory reduction is impossible or if 
evidence of avascular necrosis appears fol- 
lowing successful closed or open reduction. 


CASE REPORTS 


Case 1. A white male aged thirty-two in- 
jured his right ankle on November 8, 1943, 
when the roof of a dugout upon which he was 
standing collapsed. X-ray demonstrated a 
simple complete fracture of the neck of the 
astragalus, without displacement. (Fig. 1.) A 
plaster cast was applied; on January 15 the cast 
was removed. (Fig. 2.) Examination on March 
27th demonstrated full motion of the ankle in 
all directions and the patient was free from 
symptoms; he was returned to full duty. 

Case ul. A white male aged twenty-one 
injured his left ankle on October 5, 1944, when 
his rifle accidentally discharged; the bullet 
passed through the medial border of the tibia 
at the level of the internal malleolus and out 
the center of the plantar surface of the foot. 
(Fig. 3.) Three hours after injury a débride- 
ment was done under general anesthesia. 
Several small bone fragments and pieces of 
leather were removed from the bullet tract. 
A thorough irrigation with Dakin’s solution 
was followed by insertion of a Dakin tube 
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I 
Fics. 1 and 2. Case 1. January 8, 1943, simple fracture of the neck without displacement; January 15, 1944, satis- 
factory union. 


3 4 
Fics. 3 and 4. Case 11. October 5, 1944, comminuted fracture of the neck of the astragalus. December 
I, 1944, union in satisfactory position. 


5 6 
Fics. 5 and 6. Case 111. April 22, 1944, complete fracture of the neck with partial dislocation of the body. June 
17, 1944, satisfactory position and union. 
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7 
Fics. 7 and 8. Case 1v. August 25, 1945, complete fracture of the neck with partial displacement 
of the body; September 8, 1945, satisfactory position and alignment. 


10 


Fics. 9 and 10. Case v. Complete fracture of the neck with posterior dislocation, complete, of the body; aseptic 


necrosis following open reduction. 


Fig. 11. Case v. Position after complete astragalec- 
tomy.: 


through the point of exit up into the tract. 
Vaseline gauze was then packed around the 
tube and a plaster cast was applied up to the 


tibial tubercle. Injections of penicillin were 
given twice daily through the tube and thera- 
peutic doses of sulfadiazine were given by 
mouth for five days. On October 18, 1944, the 
cast was removed and all wounds were found 
healed. The final cast was removed on Decem- 
ber 1, 1944, at which time there was good un- 
ion. The patient returned to duty on January 
1, 1945. (Fig. 4.) 

Case 11. A white male aged twenty-seven 
injured his right ankle on April 21, 1944. While 
playing basketball, he jumped into the air for 
the ball and landed on the ball of his foot. 
Roentgenologic examination revealed a simple 
complete fracture of the neck of the right 
astragalus, with partial dislocation of the 
body. (Fig. 5.) On April 22, 1944, a closed 
reduction was performed and a plaster cast 
was applied holding the foot at a right angle. 
On April 25, 1944, a walking caliper was ap- 
plied. On June 17, 1944, the cast was removed 
and physiotherapy was started. (Fig. 6.) The 


American Journal of Surgery 


22 
Re 
| 
é | 

i 

} 
> 
9 = 
4889 
A 


Foley—Fractures of Neck of Astragalus 23 


patient returned to full duty on August 24, 
1944, with no complaints or disability. 

Case tv. A white male aged eighteen in- 
jured his left ankle August 25, 1945, when he 
slipped and fell down on embankment for a 
distance of 6 feet, twisting his left foot. X-ray 
revealed a simple complete fracture of the neck 
of the left astragalus, with partial displace- 
ment of the body. (Fig. 7.) On August 26, 1945, 
a closed reduction was performed and a plaster 
cast was applied up to the tibial tubercle, 
holding the foot at a right angle. Postreduction 
swelling necessitated splitting the cast an- 
teriorly. On September 7, 1945, a new cast was 
applied. X-rays taken at this time revealed 
maintenance of reduction. (Fig. 8.) 

Case v. A white male aged twenty-five 
sustained a fracture of the neck of the astrag- 
alus with complete displacement of the body. 
(Fig. 9.) Closed reduction was unsuccessful 
and open reduction was performed. The body 
of the astragalus was removed through a pos- 
terior medial incision with replacement through 
an incision on the dorsum of the foot. (Fig. 10.) 
Non-union and osteomyelitis occurred to- 
gether with an aseptic necrosis of the body. 
Complete astragalectomy was done. The wound 
healed but subsequently a sinus with purulent 
drainage manifested itself. A small sequestrum 
was later extruded and the wound healed. 
Spontaneous fusion with the foot in slight 
equinus resulted, with shortening of the ex- 


tremity but complete freedom from pain. 
(Fig. 11.) 


CONCLUSION 


1. Fractures of the neck of the astragalus 
with or without displacement often may be 
treated successfully by closed methods. 

2. Early adequate reduction whether by 
closed or open method is essential. 

3. In cases in which reduction is unsuc- 
cessful or an aseptic necrosis occurs a fusion 
of some type is indicated. 
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USE OF A QUATERNARY AMMONIUM COMPOUND 
FOR THE SURGICAL SCRUB* 
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Denver, Colorado 


INCE the time of Semmelweis and 
S Oliver Wendell Holmes surgeons have 

been interested in perfecting a method 
for cleansing their hands. Under the influ- 
ence of the philosophies of Lister the ideal 
goal has become the complete and lasting 
sterilization of the skin, both of the patient 
and of the hands of the surgical team. To 
approach this goal a multiplicity of cleans- 
ing and antiseptic agents*® has been em- 
ployed and the ritual of the surgical scrub 
has become deeply entrenched in the lore 
of the art. It was recognized early that this 
ritual was significantly ineffective. Since 
Bloodgood first began to wear rubber 
gloves in Halsted’s clinic, the gown and 
glove have remained the sartorial trade- 
mark of the surgeon. Recently Lovell*? 
scientifically demonstrated what many 
have long suspected, that by the use of 
surface agents perfection in the steriliza- 
tion of skin (as in everything else) is 
impossible and must remain, as it always 
has been, a goal and a standard for relative 
comparison. 

Because of intrinsic defects in existing 
methods of analysis, however, the relative 
merits of various scrub routines remained 
in the arena of mysticism until Price*? in 
1938 published his multiple basin quanti- 
tative technic for evaluating the bac- 
teriologic status of the skin of the hands. 
In this important study he elaborated 
standard curves for the soap and water 
scrub (+40 per cent reduction in bacteria 
for each six minutes of scrubbing), dem- 
onstrated the merit of 70 per cent (by 
weight) ethyl alcohol (+40 per cent reduc- 
tion for each minute of immersion), noted 
the relative inefficiency of other commonly 


used agents, and measured the rate of in- 
crease in skin organisms under rubber 
gloves (the number approximately doub- 
ling every forty minutes). Thus, the 
beginnings of order were spread over the 
chaos on the canvas of skin cleansing. This 
method has become standard for the 
evaluation of degerminating agents. 

It is possible that the usual scrubbing 
ritual has merits as a teaching technic and 
a self-imposed discipline which exceed its 
value as a cleansing maneuver. The honest 
adherence to prolonged scrubbing by the 
clock emphasizes to the student the sig- 
nificance of asepsis and serves as a con- 
stant reminder to the surgeon of the 
importance of preserving one of the basic 
corner stones of his technic. On the other 
hand, in spite of this function as watch dog 
of the surgical conscience, it would seem 
that a scrub routine which possesses in- 
creased efficiency in degermation both in 
extent and uniformity of result and at the 
same time effects a saving in time would 
have real merit both to the patient and to 
the doctor. 

Within recent years new antiseptic 
agents have been developed which appear 
to be highly bactericidal in low concentra- 
tion, are relatively non-toxic and possess 
desirable detergent action. Domagk'! was 
the first to call attention to this antiseptic 
quality in a quaternary amine (alkyl di- 
methyl benzyl ammonium chloride). Many 
such substances exist which have been 
collectively termed the quaternary am- 
monium compounds. They act antibac- 
terially as cationic detergents and represent 
a well defined group of agents whose 
action on bacteria is distinct from dyes, 


*From the Department of Surgery, University of Colorado Medical Center and The Chemical Foundation 
Laboratory, University of Colorado, Denver, Colo. Aided by a grant from The West Disinfecting Company. 
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oxidizing agents and the heavy metal 
compounds. Because of their hydrophilic- 
hydrophobic structure they exhibit re- 
markable surface making 
them good wetting and detergent agents; 
and although high surface tension depres- 
sion appears related to antiseptic action,*! 
it does not parallel bactericidal activity 
within a given series.*4 

Specific antibacterial activity has been 
found in high dilutions with several types 
of these cationic detergents, especially 
those quaternary ammonium compounds 
containing aromatic or alkyl-phenyl rad- 
icals, aliphatic radicals or heterocyclic 
nitrogen.* The relation between chemical 
structure and bactericidal activity has been 
investigated***® and the most effective 
length of the long chain was found to be 
lauryl, myristyl or cetyl. Octyl sub- 
stituted phenyl compounds seemed most 
effective with the diisobutyl grouping. 
Clear understanding of the relationship 
between structure and activity has not yet 
been achieved.”>54 

Two separate actions appear to be in- 
volved in this bactericidal effect, for there 
is apparently both inhibition of metabol- 
ism?°6 and cytolytic damage.” 647 This 
action is thought to be due to the combina- 
tion of the cation of the antiseptic with an 
essential anion in the bacterium forming a 
non-ionized complex.'”*:4! It has been sug- 
gested these vital anions may be the 
nucleic acids.* The speed of this action 
may be enhanced because of the hydro- 
philic and lipophilic propreties which 
promote high tissue penetrating capacity. 
Dilutions as low as I gamma per cc. (one 
part in a million) may be bacteriostatic 
against viable organisms; much _ higher 
concentrations are required for bactericidal 
action and spores.*4 

It is to be noted that soaps fall into the 
group of anionic detergents since in 
them the alkyl radicals carry a negative 
charge. Soaps are but poor bacterial 
inhibitors® 155 and are active largely 
against the gram-positive organisms only.* 
Moreover, it is extremely important to 
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realize that soaps inactivate the cationic 
detergents. 

Industrially, the quaternary ammonium 
compounds have a variety of uses depend- 
ing on their properties as a wetting agent. 
In bacterial control they are used exten- 
sively for the cleansing of equipment in 
restaurants, dairies, lavatories, etc. Some 
hesitancy has been shown by public health 
officers in approving and endorsing their 
use for the purpose of bacterial control.*** 
Because of their known tendency to cause 
agglutination of organisms, serious criti- 
cism of the standard F.D.A. method of 
evaluating their bactericidal activity has 
been raised.*4 This is a very important 
technical consideration and throws con- 
siderable doubt on the validity of all in 
vitro studies of the quaternary ammonium 
compounds. Its relation to this study is 
elaborated later in this report. 

Several of these compounds have already 
been the subject of investigation in terms 
of their potential clinical use. A mixture 
of quaternary ammonium compounds con- 
taining alkyl-pheny] radicals (alkyl (Cs-Cis) 
dimethyl! benzyl ammonium chloride)* was 
the first compound to receive study as a 
disinfectant.'! Its disinfecting quality was 
found to be great even in very dilute 
solutions.* [ts action has been 
ascribed to the formation of an invisible 
film which is resistant to mechanical 
trauma and which retains the bacteria 
beneath it.*? This “‘film”’ was found to be 
destroyed by anionic detergents or by 
fifteen to thirty seconds in running tap 
water. Since the zephiran in this experi- 
ment was a I per cent aqueous solution 
and since it has been shown that zephiran 
in concentrations as low as a few parts per 
million are bacteriostatic, it is probable 
that enough of the compound remained 
on the hands to continue to act either as a 
bactericide or was washed off in the collect- 
ing basin and acted bacteriostatically. 
Although the concept of a mechanical 
‘*film”’ is open to question, this problem is 
a serious one in evaluating results obtained 

* Zephiran. 
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by the Price technic. Little doubt can re- 
main that zephiran is a strongly bacteri- 
cidal agent against a broad spectrum of 
bacteria.?°** It has been tested as a hand 
degerming agent'*:* in dilute aqueous’ solu- 
tions and alcoholic solutions, with inde- 
terminant results, possibly because of 
pitfalls in the methods used. 

Another compound of the zephiran group 
(para-tertiary octylphenoxy ethoxy ethyl 
dimethyl benzylammonium chloride*) was 
chosen for study after a preliminary screen- 
ing of over thirty compounds.** Using the 
Shippen modification of the F.D.A. in vitro 
test, a broad range of bactericidal action 
was found including common pathogenic 
fungi.** It was found to be a more effective 
skin disinfectant than other commonly 
used agents although no better than 
iodine. This study, although cleverly 
performed, is open to question because in 
the use of contact agar plates against the 
variously prepared skin surfaces adequate 
amounts of the phemerol to be bacterio- 
static may have been transferred to the 
plates. Moreover, the skin areas were first 
washed with soap, water and alcohol, and 
enough soap may have remained on the 
skin to neutralize the phemerol partially. 
Using a new and ingenious in vivo test, 
phemerol in 1:500 tincture was found to 
be more effective than other agents but 
less effective than 2 per cent iodine** 
against known strains of pneumococcus 
and streptococcus. It is unfortunate that 
the agent was not tested in greater 
strengths. The method has the disadvan- 
tage that action against only “‘transient”’ 
bacteria is studied. The cytologic toxicity 
of phemerol in comparable bactericidal 
units was found to be low and compared 
favorably with other agents although in 
this test penicillin was superior.?? This 
low toxicity was confirmed, its use as a 
skin disinfectant was studied by the swab 
technic with favorable results and its effect 
in dilute solutions in open contaminated 
wounds was observed.”* The compound is 
effective against Eschericia histolytica and 

* Phemerol. 


Trichomonas vaginalis.2*52 The use of 
phemerol in conjunction with promanide 
has been suggested for tuberculous empy- 
ema.” This combining of a wetting agent 
with a known disinfectant to enhance its 
action, as originally suggested by Petroff,*° 
has opened a field which is filled with 
conflicting data®!”° but which may hold 
promise for the future. Since the cationic 
detergents have intrinsic bactericidal ac- 
tion, their use with other agents may prove 
synergistic. 

Cetylpyridinium, * a quaternary am- 
monium compound containing heterocyclic 
nitrogen with a single alkyl radical, has 
also been rather extensively studied and 
was found to be bactericidal in low con- 
centrations.”* 1% 4649 [Tt has a low toxicity 
to tissue cells.*”** Its action as a skin 
disinfectant was but the 
method (swab) in all of these studies is 
open to question. 

Cetyltrimethyl ammonium bromide,{ a 
quaternary ammonium compound con- 
taining only alkyl radicals, has been shown 
to be more effective in low concentration 
than soap, alcohol or tincture of iodine.! 
Its use has been advocated for impetigo" 
and for skin disinfection.> 

In summary of this literature we may 
say that certain quaternary ammonium 
compounds have been found to be highly 
bactericidal in high dilutions in vitro. They 
possess in addition wetting, detergent, 
emulsifying and emollient properties. Their 
use clinically as skin degerming agents has 
been investigated but many of the pro- 
cedures used in these investigations have 
not been, in our opinion, sufficiently 
critical. Moreover, the strength of the 
solutions tested clinically does not appear 
to be optimal. It is the purpose of this 
communication, therefore, to ascertain if 
these agents are effective as skin degerming 
agents for use by the surgeon for preoper- 
ative cleansing of the hands and, if so, by 
what method and in what concentrations. 


* Ceepryn. 
+ Cetab. 
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PRELIMINARY STUDIES 


As has been stated, sufficient evidence 
exists that the majority of quaternary 
ammonium compounds exert bactericidal 
action. Two factors appear to be operative: 
one, bacterial inhibition and, second, an 
actual killing of organisms. In a separate 
study*! the bactericidal and bacteriostatic 
effects of these compounds has been con- 
firmed with respect to certain pathogenic 
bacteria living in artificial environments. 
It has been noted in this laboratory that 
concentrations needed for lethal action 
were not necessarily those required for 
inhibition of growth and that different con- 
centrations were required to induce such 
effects in different organisms. These pre- 
liminary studies were necessary for de- 
termining the range of concentration of the 
quaternary ammonium compound to be 
used in the surgical scrub. 

Another consideration was the effect of 
the quaternary ammonium compound on 
bacterial spores since these often play a 
réle in the infectious process. It was 
observed that a higher concentration was 
required to inhibit or kill spores. In some 
instances the spores were inhibited for a 
period of weeks and then spontaneously 
became proliferating bacteria. To inhibit 
such a process concentrations of 2 per cent 
or more of the specific quaternary agent 
had to be used. 

One of the disturbing factors in the 
evaluation of quaternary ammonium com- 
pounds is the fact that at certain concen- 
trations or over a period of contact this 
agent tends to agglutinate organisms. 
Thus, a certain concentration may take 
several hours to accomplish this phenome- 
non. This effect may introduce a source of 
error in interpretive colony counts.*‘ If, for 
instance, several thousand viable organ- 
isms are agglutinated, they would yield 
only one colony in the culture medium. 
Thus, the colonies on a plate count might 
represent not the growth from a few 
organisms as isolated units but from many 
agglutinated bodies. 

Agglutination may be regarded as a 
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naturally occurring surface tension effect 
of the agent on the organisms and usually 
occurs when the two are brought together. 
In thirty minutes different concentrations 
of hyamine* induced varying degrees of 


Agglutination in 30 minutes, 
(Turbidity units) 


i 


100 200 300 


Concentration of hyamine (gamma as per ml.) 


Fig. 1. Relation of concentration of hyamine to 
degree of agglutination at thirty minutes. 


agglutination against Escherichia coli. (Fig. 
I.) 

Since the bacterial counts obtained from 
the surgical scrub were determined by the 
plate counting method, a source of error 
might be anticipated if these colonies were 
the result of many organisms agglutinated 
in masses. The same experiment noted 
above was performed using 3 per cent 
hyamine. In order to obviate any extrinsic 
cause for turbidity the study on 3 per cent 
hyamine was carried out in series using 
direct microscopic observation. At this 
concentration no agglutination was ob- 
served against Escherichia coli in forty 
minutes. Following this period agglutina- 
tion occurs in varying degrees. Therefore, 
on the basis of this observation it would 
seem likely that the colonies obtained 
following the scrub were not the result of 
agglutinated masses of organisms. Since 
the bacterial flora of the surface of the 
hands is mixed, the hands were washed 

*Hyamine 1622 (Rohm and Haas), p-diisobutyl 
phenoxy-ethoxy ethyl dimethyl ammonium chloride, 
also called Teramine (West Disinfecting Co.), and 


apparently the same as phemerol although the chemical 
formulas are stated differently. 
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both with water and the 3 per cent qua- 
ternary ammonium compound solution and 
the organisms observed for a period of 
sixty minutes. Thus, the mixed flora did 
not agglutinate during this period with the 
concentration of the agent used. 

We believe it is safe to say, therefore, 
that in all of the experiments in this study 
done without gloves, agglutination of 
organisms could have played no réle in 
the results since the time of contact (never 
more than five minutes) was too short for 
this effect to have occurred. Even in the 
longer glove experiments, we believe that 
this factor had negligible effect on the 
results. 

Because of the use of quaternary ammo- 
nium compounds in concentrations higher 
than those which have been previously 
recommended, it was considered desirable 
to investigate the problem of toxicity. The 
oral administration of hyamine to mice and 
dogs does not produce particularly sig- 
nificant toxic manifestations (Rohm and 
Haas report) and LD5p is in the neighbor- 
hood of 500 mg. per kg. On the other hand, 
the mouse does not tolerate intraperitoneal 
or intravenous administration of this agent. 
Death occurs when it is given intra- 
venously at approximately 1 mg. per kg. 
and intraperitoneally at approximately 
3 mg. per kg. 

The intravenous tolerance of the dog is 
somewhat higher. In one dog in which an 
aqueous solution of 5 per cent hyamine was 
used, 7 mg. per kg. administered intra- 
venously was tolerated without symptoms. 
In another animal 15 mg. per kg. was 
tolerated although symptoms of ataxia and 
prostration were observed. The animal, 
however, recovered. In a third animal a 
dose of 27 mg. per kg. produced coma and 
death. Thus, the dose tolerated intra- 
venously by the dog would appear to be 
between 7 and 15 mg. per kg. 

Intraperitoneally the dog tolerated 100 
mg. per kg. aithough it suffered from 
vomiting, malaise and blood-stained diar- 
rhea; recovery was spontaneous. It would 
appear to be inconceivable that doses of 


this amount could be carried by the gloves 
of the surgeon into the abdominal cavity 
of a patient. However, it is worth while 
noting that it is undesirable to spill 3 per 
cent hyamine solution into the free peri- 
toneal cavity. 

There is apparently no significant ab- 
sorption from granulating wounds. In two 
animals constant wet soaks of 3 per cent 
aqueous hyamine were kept over a gran- 
ulating area 7.5 cm. square for a period of 
five days. No toxicity was noted and there 
was no inhibition of the healing. The 
granulating area remained quite clean. 

It would seem, therefore, that although 
in very high doses hyamine was toxic when 
given intravenously or when poured into 
the free peritoneal cavity, there is adequate 

margin of safety in its every day use in the 
operating room. There appears to be no 
particular danger of abnormal absorption 
through granulating wounds. 


EXPERIMENTAL METHOD 


A modification of the method of Price*? 
was used. The subjects were third and 
fourth year medical students, approxi- 
mately sixty individuals participating one 
or more times in the experiments. There 
was, of course, considerable individual 
variation in the manner in which these 
subjects executed the scrubs. We consider 
this important in the evaluation of the 
results of any such experiment; because if 
consistent results can be obtained under 
these conditions, it speaks highly for the 
effectiveness of the agents used irrespective 
of the mechanical efficiency of the user. 

All equipment, i.e., pipettes, petri dishes, 
brushes, basins, towels, gloves, etc., were 
sterilized by autoclaving prior to the 
experiment. The experiments were all 
performed in the same operating room 
under relatively similar conditions. Air 
contamination of the basins was checked at 
first and found to be a negligible factor. 
Thereafter no air control basins were used. 

The initial bacterial flora on the hands 
was obtained by a specified type of brush 
scrub extending up to the wrists for exactly 
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one minute in a basin containing 1 L. of 
sterile water. The second step was to scrub 
the hands for a prescribed time in the solu- 
tions to be tested. In the experiments on 
soap and in the last series of tests of 
the quaternary ammonium compound the 
scrubs were performed over a sink using 
running water, obtaining the degerming 
agent from a standard soap dispenser. If a 
soak was to be used, it was entered immedi- 
ately on conclusion of the scrub. The hands 
were then dried on a sterile towel and 
evaluation of the remaining bacterial flora 
was obtained by scrubbing for exactly 
one minute in each of a series of basins 
containing 1 L. of sterile water. A new 
sterile brush was used for each basin. 

Whenever the quaternary ammonium 
salt was being used, and as a control in 
some of the soap experiments, the subject 
preceded the final series of basins by a one 
minute scrub in a basin containing 1 L. of 
0.5 per cent Savol.* This step is extremely 
important because the soap neutralizes the 
action of any of the quaternary which may 
remain on the hands so that none will be 
carried into the evaluation basins. If this 
is allowed to happen, even minute amounts 
will act bacteriostatically and the bacterial 
counts will be erroneous (too low). More- 
over, if as has been suggested*’ a film has 
been formed by the quaternary, this soap 
scrub will destroy the film and allow the 
true count to be obtained. 

When gloves were to be used, the sub- 
ject entered a sterile gown after his scrub 
and then put on the gloves, using sterile 
technic, whether wet or dry. He then 
pursued his usual activities around the 
hospital, no attempt being made to keep 
the outside of the gloves sterile. He re- 
turned for terminal bacterial counts at the 
end of a two-hour period. 

No skin reactions were observed by any 
of the subjects participating in this experi- 
ment. However, when the quaternary was 
used under rubber gloves, many individu- 
als volunteered amazement at the lack of 
hand sweating which they experienced 


* A commercial anionic detergent. 
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during the two-hour period the gloves were 
worn. It was frequently observed that the 
hands appeared quite dry when the 
terminal counts were made in spite of 
active use of the hands during this period. 

The bacterial counts were obtained in 
the following fashion: Three separate 1 cc. 
samples of the water were obtained after 
vigorous stirring with a sterile pipette 
immediately following the use of a rinsing 
basin. Each sample was mixed with 10 cc. 
of nutrient agar and then poured into a 
petri dish. Colony counts were obtained 
after forty-eight hours’ incubation at 37°c. 
Thus, each subject was checked by four 
separate basins and each basin by three 
separate counts. 

The final count was obtained by finding 
the average of the three samples taken from 
each basin; this multiplied by 1,000 is the 
count for the basin: the average of the three 
basins, taken after the scrub, was used 
as the post-scrub count. The experimental 
results are expressed both in actual bac- 
terial count and as percentage reduction in 
bacteria with the standard deviation of 
per cent. 

It must be noted that whenever per cent 
reduction or the actual data reveal a value 
indicating a decrease in bacterial numbers, 
the figure alwavs indicates the amount of 
bacteria which can be recovered from the 
bands and nothing more. Although the 
number of organisms which can be removed 
would appear to be a function of the num- 
ber present on the skin, the figures in no 
direct way express the actual number of 
bacteria on the skin surfaces nor do they 
indicate, in substance, the number of 
organisms destroyed. What the figures mean 
are the number of viable organisms which can 
be removed from the skin surface in a stated 
period of time. If an agent reduces the 
number of organisms which can be ob- 
tained from the skin, it is assumed that this 
agent has played a réle in reducing the 
number of organisms present, providing 
that a film is not the protective mechanism. 
Regardless of the efforts by others‘? to 
calculate the number of bacteria present 
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on the skin, there is no method which 
directly corroborates a calculated value. 
For practical purposes the agents used 
reduce the number of organisms presum- 
ably capable of infecting another surface 
and hence merit their use in the surgical 


taken from each basin. This was particu- 
larly true when the count was high. In 
very low counts there was, as would be 
expected, a greater percentage variation. 
We believe that the basin counts reflect a 
high degree of accuracy. 


TABLE I 
TYPICAL SAMPLE COUNTS SHOWING THE EFFECT OF SAVOL IN COUNTERACTING THE BACTERIOSTATIC 
EFFECT OF RESIDUAL QUATERNARY AMMONIUM COMPOUNDS* 


Initial 


Goont Agent Used Savol | 1st Basin 


2nd Basin 


3rd Basin | 4th Basin | 5th Basin | 6th Basin 


Hyamine 3% for| No 7 
2 minutes 
Same 


1,450 


720 Yes 6 


| 


3 5 4 


5.7 8 5 


| 
| 
| 
| 
| 


* In this table, and in all other Tables, any otherwise unqualified figure represents the number of organisms 


in thousands; thus 1,450 means 1,450,000 organisms. 


TABLE II 
CONSISTENCY OF SAMPLING OBTAINED BY METHOD 


| 


Subject | Initial Basin 


Scrub Agent and 
Time 


1st Basin 


Post-scrub 
Figure Used 
for Computa- 
tions (Average 
Mean) 


2nd Basin 3rd Basin 


1st dish—5,880 
| 2nd dish—6,120 
| 3rd dish—6,420 
Mean—6, 140 


Soap scrub 7 
min., 70% alco- 
hol 1 min. 


1st dish—450 

2nd dish—420 

3rd dish—360 
Mean—410 


1st dish—48o0 

2nd dish—420 

3rd dish—330 
Mean—4I10 


ist dish—174 

2nd dish—1 50 

3rd dish—180 
Mean—168 


| ist dish—g,720 
| 2nd dish—8,620 


| 3rd dish—8,88o0 
Mean—9,040 


Hyamine 3% 4 
min., 70% alco- 
hol 1 min., Savol 


-5% 1 min. 


ist dish—118 

2nd dish— 84 

3rd dish— 90 
Mean—94 


1st dish—11 
2nd dish—28 
3rd dish— 8 


Mean—17 


ist dish—46 

2nd dish—69 

3rd dish—83 
Mean—66 


scrub to decrease the incidence of con- 
tamination. Ideally, therefore, if no bac- 
teria will be obtained from a skin surface, 
even though some were present in the hair 
follicles, glands and interstices, the prob- 
ability of contamination at that given 
moment would be zero. As the per cent 
reduction of removable bacteria approaches 
100, it is presumed the general possibility 
of infection approaches zero. 


STUDIES EVALUATING THE METHOD 


In the first place, a rather surprising 
uniformity was found in the three samples 


The variation between basins is some- 
what greater. However, no pattern of 
variation appeared to exist (for example, a 
consistant increase or decrease in counts 
along the series of basins). It appeared that 
the average of three basins, therefore, gives 
a fair approximation of the actual organ- 
isms removable by a one-minute brush 
scrub in water, i.e., the basic unit of the 
method. Moreover, the method serves as a 
check against any bacteriostatic effect of 
residual degerming agent, for in this case 
there is a steady rise in the counts through 
the series of basins. 


American Journal of Surgery 


_ 


Swan et al—Ammonium Compound for Surgical Scrub 31 


Table 1 is an example of this effect, and 
shows the necessity of the use of a soap 
(Savol) scrub following application of a 
quaternary ammonium compound before 
counts are made. In this case the series of 
basins used was enlarged to six in order to 
observe how far along the series bacterio- 
static effect extended if Savol is not used. 
It can be seen that the counts do not 
stabilize until the fourth basin in this case 
(A) whereas they are relatively stable from 
the beginning when Savol is used (B). 

It is recognized that some of the data 
presented in this paper lack comparative 
statistical significance when subjected to 
analysis. This is because of the small size 
of the samples which in most series was 
only five individuals. In order to determine 
the validity of some of the conclusions we 
submitted the data to statistical analysis. 
Where statistical significance is attached 
to the evidence, this is indicated in the 
body of the report.* The Tables give the 
data in both absolute numbers of bacteria 
and in per cent reduction. The mean per 
cent reduction for any series is presented 
together with the standard deviation. 

As an example of the degree of uniform- 
ity in the data obtained by this method, 
two typical protocols are presented in 
Table 11. Many of the protocols show even 
less variation than these samples. 

As a basis for comparison, the effective- 
ness of the commonly employed surgical 
scrub with soapt and alcohol was first 


* To evaluate the statistical significance of a differ- 
ence between two mean values, a critical ratio was 
determined using the following formula: 


Difference in means 


S.D.,)? S.D..)2 


Ne 

If C. R. is less than 2, the different is not signifi- 
cant since it might occur by chance more often than 
1 time in 20. 

If C. R. is between 2 and 3, the difference is signifi- 
cant since the result might occur by chance less often 
than one time in 20. 

If C. R. is over 3, the difference is highly significant 
since the result might occur by chance less often than 
one time in 370. 

+ A commercial product known as Septisol. 


C. R. (Critical Ratio) = 
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studied. Table 111 gives these results, which 
are essentially similar to those obtained by 
Price for soap alone, but indicate better 
performance for soap scrub followed by 
alcohol rinse than he observed. 


TABLE III 
THE EFFECT OF SOAP AND SOAP AND ALCOHOL ON THE 
BACTERIAL FLORA OF THE HANDS 


| | Reduc- 
| tion in 

| Remov- duction, 
‘crub | er Cent, 
scruD | Organ- | and Stand- 
Count} 

| isms | ard Devi- 
Per | ation 
Cent | 


Mean Re- 
Pre- | 


scrub- 
Count 


Agent Used 


| 
| 


6,600 | 1,500 
1,320 | 848 | 
Soap scrub for 5,400 | 


7 min. 


3,270 
1,300 
873 | 
| 36173 | 
853 
4,134 


| 

2,440 239 | 

| 

| 


Ane wn = 


| © 


| 


Soap scrub for| 2,613] 20.7 
7 min., 70% | 19,280| 2,645 
| alcohol rinse 182 


| for 1 min. 329 
| 


| Soap scrub for 
| 7 min., 70% 


1 2,000 427 
2 

3 alcohol rinse 1 

4 

5 


1,304 29 
1,290 98 
5,950 04 
3,180 482 


min. .5 % Savol 
scrub 1 min. 


It would appear from Table 111 that 
surgical scrubs using soap alone or soap 
and alcohol present a rather high standard 
deviation. This would suggest that the 
results of these technics are quite variable 
and in a considerable percentage of in- 
stances the scrub, therefore, is ineffective. 

When the hands are scrubbed in a basin 
containing 3 per cent solution of hyamine, 
the uniformity in reduction of bacteria is 
considerably improved; Table iv gives 
these results. 

It can be seen from Table tv that 3 per 
cent aqueous hyamine appears to be effec- 
tive in reducing the bacterial flora of the 
hands. It is recognized that the Table does 
not demonstrate a statistically significant 
difference between a one-minute and a 
four-minute scrub. We may say, however, 
that a one- to four-minute scrub in a basin 
containing a 3 per cent hyamine is both an 


| 
| 
Sub- | 
| 
| 90.2 | 
35.8 
| 39.5 
| 2,940 70.7 
| 6,600 52 
| 2,100 59.4 
6,240 33.8 
98.9 
86.4 
| $84.5 91.8 + 6.1 
| 04.7 
| 04.4 
| | 
97.9 
92.4 |90.7+ 8.2 
| 98.5 
84.8 
| 
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efficient and a relatively uniform procedure 
for the surgical preparation of the hands, 
that it is significantly better than a soap 
scrub and that efficiency increases with 
increasing time of contact. 


hyamine when utilized in this fashion. The 
regular operating room soap dispensers 
were thoroughly cleaned and filled with 
hyamine. The subjects scrubbed with a 
brush in running water exactly as if they 


TABLE IV 
EFFECT OF SCRUBBING IN A BASIN OF 3 PER CENT AQUEOUS HYAMINE ON THE BACTERIAL FLORA 
OF THE HANDS—VARIATION BY TIME OF CONTACT 


| 
| 
| 


Savol 


| | Mean Reduc- 
| Pre-scrub | Post-scrub | Reduction | tion, Per Cent, 
| Count Count | (Per Cent) | and Standard 


Deviation 


% aqueous hyamine for 1 min. 


% aqueous hyamine for 2 min. 


ON Aw & = 


~ 


aqueous hyamine for 3 min. 


| 
| 3% aqueous hyamine for 4 min. 


Savol 


Savol 


Since in most hospitals any fluid soapy 
solution used for scrubbing the hands is 
delivered by a soap dispenser, we wished 
to evaluate the effectiveness of 3 per cent 


TABLE v 
EFFECT OF SCRUBBING IN RUNNING WATER USING 
3 PER CENT AQUEOUS HYAMINE FROM A 
SOAP DISPENSER 


Mean Re- 
duction, 
Per Cent, 
and 
Standard 


Deviation 


Scrub in running 
water for 4 min. 
using 3% aque- 
ous hyamine from 
dispenser; dry 
with sterile towel; 
1 min &% 
Savol rinse 


had been using the customary anionic soap. 
Table v gives the data on this experiment 
which appear to indicate that using hy- 
amine from the dispenser is approximately 
as effective as scrubbing in hyamine in a 
basin. 

From the data obtained to this point it 
appeared that 3 per cent hyamine was a 
practical and effective agent to use for the 
preparation of the surgeon’s hands. We 
wished now to establish the optimum tech- 
nic which would be uniformly acceptable 
for use in operating rooms generally. Does 
hyamine exert a lasting bacteriostatic 
effect when rubber gloves are worn? Will 
an alcohol rinse enhance or diminish its 
value? What is to be expected if wet or 
dry glove technic is used? The first step 
was to compare the results of a simple one- 


American Journal of Surgery 


ject 
| 
| 
in i040 3.4 | 99.7 
930 18 
| | | 360 2 99.4 95.3 + 8.55 
| | | 9,070 | 59 99.3 
| ae 334 70 80.0 
in 2,680 | 3.4 | 99.0 
| 660 19 97.2 
| 274 15.6 04.3 96.7 + 2.18 
| 850 45 04.7 
im | 820 11.8 98.6 
min. in.5%Savol| 2,040 | 69 06.7 
12 | 3,480 11.7 99.7 
13 | | | 2,830 55.8 98.1 97.7 + 1.24 
14 | 2,450 76.3 96.9 
15 2,460 72 Q7.1 
17 | 2,160 | Fe, 99.9 
8 | 630 | 6.1 99.1 | gg.t + 0.86 
19 1,910 | 6 99.7 | 
| | 
Re- 
Sub- | | Pre- | Post- duc- 
- Agent | scrub | scrub | tion 
we | Count | Count | Per 
| 
1 | 9,647 242 97.5 
2 | 3,293 50 | 98.5 
3 440 65 98.6 |97.5 + 1.82 
4 | 1,500 6 99.6 
5 308 21 93.2 
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minute soak in 3 per cent aqueous hyamine 
with a similar immersion in 70 per cent 
(by weight) ethyl alcohol. Table vi gives 
this comparison. It appears that both 
solutions have a relatively high effective- 
ness in per cent reduction, but that the 
hyamine seems to result in a lower mean 
post-soak count and is considerably more 


consistent. In this experiment we found 
70 per cent ethyl alcohol to be more 
effective than was reported by Price. 

The relative merits of a hyamine scrub, a 
hyamine scrub plus a one-minute alcohol 
soak, a hyamine scrub plus a one-minute 
hyamine soak, all followed by dry gloves 
worn for two hours, and a hyamine scrub 


TABLE VI 
COMPARISON OF THE BACTERICIDAL EFFECT OF A ONE MINUTE SOAK IN 70 PER CENT ALCOHOL AND 
IN 3 PER CENT AQUEOUS HYAMINE 


| 
| 


Pre-soak 
Count 


Post-soak 
Count 


Mean Reduc- 
tion, Per 
Cent, and 

Standard De- 


viation 


| Mean 
| Post-soak | 
Count 


Mean 
Pre-soak 
Count 


Reduction 


(Per Cent) 


One min. soak in 70% ethyl 
| alcohol; dry with sterile 
towel; 1 min. 144% Savol 


| 


| 
| One min. soak in 3% aqueous 
| hyamine; dry with sterile 
| towel; 1 min. 4% Savol 


| 


128.6 89.4 + 1.75 


TABLE VII 
EFFECT OF 3 PER CENT HYAMINE SCRUB AFTER TWO HOURS WEARING RUBBER GLOVES 


Pre-scrub 


Sub- | 
Count 


Technic 


| 


Post-scrub 
Count 


| | | 


| Mean Reduc- 
, Mean | Mean tion, Per 
Reduction 
Pre-scrub | Post-scrub| Cent, and 
Count Count | Standard De- 


viation 


(Per Cent) 


| Scrub in 3% aqueous hyamine 
for 5 min., dry gloves for 2 
hr. 

| Scrub in 3% aqueous hyamine 

for 4 min., 70% alcohol soak 

for 1 min., dry gloves for 2 

hr. 


CON Aw & WN 


Scrub in 3% aqueous hyamine 
for 4 min., 3% aqueous hy- 
amine soak for 1 min., dry 
gloves for 2 hr. 


Scrub in 3% aqueous hyamine 
for 5 min., wet glove tech- 
nic worn 2 hr. 
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| | | | 
| | | | | 
| | 
ject | | | — 
I | 8,414 | 2,604 | 96.9 
3 | 450 | 6 | 98.7 a 443.8 | 85.5 + 12.3 
4 3,200 | 378 | 87.6 
5 5,443 | 1,433 | 74-9 
6 1,370 | 131 90.5 
7 404 | 44 | 89.1 
8 2,308 | 238 | 89.7 1,170 ee 
9 | 1,660 | 220 86.7 | ; 
10 108 | 10 
| | | 
| 
| | | | 
559 51 | 90.8 | 
2,910 87 | 96.4 | 
| 680 17 | 97-7 | 1,189 40.2 95.9 + 2.0 
666 22 | 96.8 | 
1,130 | 24 97-9 | 
3, 600 70 98.1 
3,480 107 97 | , 
| 5,620 59 | 99 | 2,819 64.4 96.3 + 2.4 
9 | 432 a | 
10 | | 962 | 5s | of 
| | 890 | 
12 | 11,600 2 99.9 | 
13 | 7,120 159 97.8 | 4,411 47.0 98.3 + 1.7 
14 | 713 | 32 95.6 | | 
15 | 1,724 29 98.4 | 
16 | | 992 10 99 
17 pT 3,900 | 5 99.9 | 6,863 | 10.8 99.6 + 0.38 
18 | 17,780 25 99.8 
19 4,780 3 99.9 | 
| 
- 


34 Swan et al—Ammonium Compound for Surgical Scrub 


followed by two hours of gloves using wet 
glove technic are demonstrated in Table 
vi. All of these procedures appear to be 
highly effective and consistent. 

The differences in the results in Table vir 
statistically show in a very significant 


compound throughout leading to dry 
gloves. (Although the best method is the 
wet glove technic, it was thought that few 
surgeons would wish to adapt a technic 
which is unfamiliar and uncomfortable to 
the majority.) Accordingly, a larger series 


TABLE VIII 
EFFECT OF SOAP AND WATER SCRUB WITH ALCOHOL SOAK AFTER TWO HOURS WITH GLOVES 


Pre-scrub 


Technic 


Post-scrub 
Count 


| 
Mean Reduc- 


tion, Per 
Cent, and 
Standard De- 


viation 


Mean 
Post-scrub 
Count 


Reduction | . Mean 


Pre-scrub 
(Per Cent) | 


|7 min. scrub soap and water; 
| 1 min. soak 99% isopropyl 
alcohol; dry gloves 4% 
Savol 


| 


| 


OW AW 


| 
| 
| 


fashion (C.R. = 4) that the most effective 
method is the use of the wet glove technic. 
However, in most hospitals in the United 
States dry glove technic is preferred. Most 
surgeons like an alcohol soak following 
their scrub because in addition to its bac- 
tericidal activity it makes the hands very 
easy to dry before donning the powdered 
glove. From the data here presented the use 
of the quaternary ammonium compound 
followed by an alcohol rinse would appear 
to be quite satisfactory. However, drying 
the hands after soaking them in the 3 per 
cent aqueous hyamine solution is not 
annoying or difficult; and since the latter 
seems to have a slightly better effect, we 
chose to evaluate more thoroughly the 
technic of using the quaternary ammonium 


was observed and this was compared to an 
equal series using the standard current 
surgical scrub with soap and water followed 
by alcohol. Tables vim and 1x give these 
results. 

The soap and water alcohol scrub proved 
to be more effective than we had antici- 
pated (96.4 + 3.7 per cent reduction). The 
hyamine combination, however, was more 
effective (98.9 + 1.9 per cent reduction) 
and more consistent. The lowest result with 
hyamine was 94.3 per cent while the lowest 
with the standard scrub was 84.3 per cent. 
Moreover, although the average prescrub 
count with hyamine was slightly higher, 
the average post-scrub count was less than 
half that resulting from the standard scrub. 
In the last analysis the number of available 
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| 
ject | 
| | | 
I | | 8, 400 | 146 98. 
2 5,000 | 372 92. | 
3 2,170 | 158 941 | | 
4 4,880 | 76 98 | | | 
~ 5 5,170 206 96 
6 3,080 163 | O4 
7 310 | 50 85 | 
8 | 966 | 102 89 
9 | 4,380 | 37 98 | | 
10 | 3,000 | 88 | 97 2,765 | 98.2 | 96.4 + 3.7 
| | 4,240 | 201 | 95 
12 | | 26 98 
13 | 557 | 42 92 | 
14 | | 2,360 39 98 
; 15 | 1,370 | 29 | 97 | 
16 | | 1,580 | 47 | 97 
17 | 2,387 | 25 | 98 | | 
18 42 98 
19 356 6 | 98 
20 | | 1,440 | 110 | 92 | 
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removable organisms is the best criteria to 
evaluate the potentialities for contamina- 
tion. It would appear reasonable to say, 
therefore, that a four-minute scrub with 
3 per cent aqueous hyamine followed by a 
one-minute soak in the same agent gives a 


2. A study of the effectiveness of one 
commonly used such compound (hyamine) 
as a degerming agent for the surgical 
preparation of hands is presented. 

3. The use of an aqueous solution 
stronger (3 per cent) than heretofore com- 


TABLE IX 
EFFECT OF HYAMINE SCRUB AND SOAK AFTER TWO HOURS WITH GLOVES 


| 


Technic 
| 


890 
11,600 
7,120 
713 
,724 
724 
,980 
294 


717 


4 min. scrub 3% aqueous hy- | 
amine from dispenser; plus | I 

| 1 min. soak 3% aqueous hy- | 

| amine; dry gloves for 2 hr 

lg % Savol 


510 
1,470 

950 
3,340 

120 
1,970 
1,970 
5,080 
3,012 
4,080 
10, 260 


Pre-scrub | Post-scrub| Reduction 
Count 


Mean Reduc- 
Mean Mean | _ tion, Per 

Pre-scrub | Post-scrub| Cent, and 
Count Count Standard De- 


viation 


(Per Cent) 


AY 


44.6 98.6 + 1.9 


.9 
3 
8 
4 
8 
7.6 
6 


~ 


greater, more consistent and more complete 
reduction in removable bacteria on the 
hands after two hours using dry glove 
technic than the standard soap, water and 
alcohol routine. The difference is sta- 
tistically significant (C.R. = 2.4). This 
method had the additional advantage of 
reducing the time necessary for the surgical 
scrub to a total of five minutes. 


SUMMARY 


1. The quaternary ammonium com- 
pounds, as a group, are detergent and 
bactericidal in dilute aqueous solutions and 
are superior in both actions to anionic 
soaps. They offer, therefore, potential ad- 
vantages for use in the surgical scrub. 
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monly employed is recommended. This is 
a foaming bactericidal detergent solution 
whose physical action closely simulates the 
common anionic soaps. 

4. This solution is much more effective 
in reducing the bacterial flora of the hands 
than the standard soap scrub followed by 
an alcohol rinse. 


The authors are much indebted to Dr. 
Michael Pijoan for his advice and help in the 
conduct of this work, and to Dr. Horace Dodge 
for his counsel and assistance in subjecting 
the data to statistical analysis. In addition, we 
wish to express our thanks to the nursing 
personnel of the operating room of the Col- 
orado General Hospital and to the many 
medical students without whose interested co- 
operation this study could not have been made, 


| | | 
ject | 
| | | 
| | | 
I | | 3 99.7 
2 | | 12 99.9 
159 97.8 
4 32 95 
5 29 98 
6 13 98 
7 6 99 
8 34 98 
9 | | 23 96 
10 | 11 9 3,075 
| 84 9 
12 | 8 
13 | 40 9 
14 9 9 
15 4 
16 46 9 | 
104 9 
18 | 104 | 9 
19 | | 81 
20 | | 74 | 99-5 
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COLECTOMY* 


Homer L. SKINNER, M.D. AND Ropert R. SMITH, M.D. 
Stapleton, New York 


OLECTOMY as a means of treating 
a diseased colon is a relatively new 
procedure for it is only during the 
past decade that modern surgical methods 
have advanced enough to make the pro- 
cedure safe. Although surgery of the 
rectum dates back to the time of Hippo- 
crates, Celsus and Paul of Aegena'* (who 
described treatment of fissures, fistulas, 
hemorrhoids, etc.), surgery of the colon 
was held in abeyance until after the dawn 
of the Listerian era. Morgagni, early in the 
eighteenth century, proposed operative 
treatment of cancer of the rectum but it 
was not until 1739 that Faget first at- 
tempted it. 

Colostomy had been reported to be used 
by veterinarians as early as 400 B.C. In 
1776 it was used by Pillore in treatment of 
cancer of the rectum. In 1823 Reybard 
resected the sigmoid flexure for carcinoma. 
By 1880 only ten resections had been 
reported and only three of these were 
successful. An important advance in colon 
surgery was the extraperitonealizing of a 
segment of bowel, the procedure now com- 
monly called Mikulicz. It was reported 
by Block of Copenhagen in 1891. This 
procedure made it possible to prevent post- 
operative peritonitis which had prevented 
advances in colon surgery. 

During the past ten years, because of 
better understanding of methods to pre- 
vent shock, improved anesthesia, chemo- 
therapy, blood and plasma transfusions, 
the mortality rate in colon surgery has 
been lowered to the point where such sur- 
gery is now safe. Swinton and Warren” 
reported experiences at the Lahey Clinic 
in which the resectability rate for car- 
cinoma of the colon and rectum had 
increased from 50 per cent in 1928 to 89.9 
per cent in 1938, with a lowering of mor- 


tality from 36 per cent in 1928, to 10 per 
cent in 1938 and 3.8 per cent in the period 
from 1941 to 1946. 

Throughout the centuries the principal 
indication for colon surgery was to eradi- 
cate cancer or to relieve the effects of can- 
cer, Le., palliation. At the present time 
cancer is still the most frequent and most 
important disease for which surgery of the 
colon is used. Recently, however, because 
of the greater safety margin, colon surgery 
has been used in more benign lesions. 

This paper presents three cases which 
demonstrate three diseases in which colec- 
tomy was successfully used to eradicate 
the disease. They are: (1) Hirschsprung’s 
disease; (2) congenital polyposis of the 
colon and (3) chronic ulcerative colitis. 


HIRSCHSPRUNG'S DISEASE 


Varying degrees of dilatation of the colon 
associated with obstruction are frequently 
seen. True congenital megacolon, or Hirsch- 
sprung’s Disease (first described fifty years 
ago by Hirschsprung), is uncommon. The 
etiology of this congenital disease is un- 
known. Disturbances of the autonomic 
nervous system are believed a factor (as 
suggested by temporary benefits of sympa- 
thectomy). The origin seems to be in the 
intrinsic innervation of the bowel wall 
(plexus of Auerbach) and not in the sympa- 
thetic nervous system itself. Symptoms 
usually begin shortly after birth, but by 
the time treatment is undertaken second- 
ary pathologic changes (hypertrophy and 
fibrosis of the bowel wall) have taken 
place. The picture is then not one of a 
normal bowel with marked dilatation but 
a hypertrophied fibrosed tube. This tube 
loses its contractibility and becomes greatly 
distended unless manually emptied from 
below. 


* From the U. S. Marine Hospital, Stapleton, N. Y. 
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These patients usually go for weeks or 
months without a bowel movement, but 
with repeated high colonic irrigations are 
able to empty the bowel. The continued 
trauma and irritations usually lead to 
stricture formation and to varying de- 
grees of intestinal obstruction. One-third 
of the cases involve the sigmoid only® 
while 15 per cent involve the entire colon. 
The rectum is rarely involved. Most of 
these patients become frequent visitors 
to local clinics for emergency treatment 
of obstruction. 

Treatment in the past has been by 
medical management, ie., having the 
patients irrigate the colon and whenever 
the mass obstructs the colon to give the 
patient an anesthetic and manually re- 
move the feces from the rectum. Under 
this regimen it was noted that after spinal 
anesthesia these patients occasionally had 
a large bowel movement. This was in ac- 
cord with the theory as to the etiology of 
the disease, i.e., imbalances of autonomic 
nervous system, and lead to the practice 
of sympathectomy. DeTakats® (quoted 
by Grimson, et al.) believes that some 
megacolons have thin atrophic walls in- 
stead of hypertrophied walls, and that 
if spinal anesthesia fails to give benefi- 
cial results sympathectomy would be 
of no value. He advises a left lumbar 
sympathectomy. 

Various new sympathecticometic drugs, 
methyl! bromide, a parasympathetic stimu- 
lant, and syntropan, an atropine-like drug, 
recently have been added to medical 
means of treatment. It is difficult to 
visualize, however, how any drug or a 
sympathectomy could alter the funda- 
mental pathologic condition in the gut 
wall or make a fibrosed gut wall contract. 
In the past it was recognized that such 
management was not satisfactory, but 
because of the high mortality rate associ- 
ated with colectomy no other therapy was 
available. Sympathectomy seemed to give 
temporary beneficial results. 

With modern improvements in opera- 
tive technic, anesthesia and postoperative 
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care, the morbidity and mortality rate for 
colon surgery has been lowered to where 
it is now lower than the results of medical 
management. In reviewing the literature’ 
Grimson, Vandergriff and Dratz found an 
average mortality from medical manage- 
ment of 58 per cent (19 to 79 per cent), 
for the more severe forms of megacolon. 
The literature contains numerous refer- 
ences of megacolon treated by colec- 
tomy.*’®%1218 Since the rectum rarely is 
involved, it is possible to connect the 
terminal ileum (or proximal colon to the 
sigmoid), thus retaining the rectal sphinc- 
ter such as the following case demonstrates. 


CASE REPORTS 


Case 1. E. O., a nineteen year old white 
male born in Brooklyn, was admitted to the 
hospital December 18, 1944, and was dis- 
charged May 15, 1945. This patient had had a 
known case of Hirschsprung’s disease since 
birth. He stated that he had never had the 
power to move his bowels, but since birth had 
evacuated his bowels by rectal irrigations. At 
the age of three he received daily rectal irriga- 
tions. At the age of four he “lost” a rectal tube 
in the large bowel, necessitating an abdominal 
operation to remove it. At the age of fourteen 
he was irrigated weekly. Until 1941 he was a 
frequent patient at various hospitals where he 
received many types of treatment, i.e., medi- 
cines, massage and electrical treatments. He 
was seen by many physicians and even chiro- 
practors. In 1941 the patient had a right sym- 
pathectomy; the following year he had a left 
sympathectomy. Following these operations, 
he was able to pass flatus per rectum but there 
was no change in bowel movements. 

In 1945 he joined the Merchant Marine. 
Prior to this he had had weekly irrigations per- 
formed by his mother. While working at sea, 
his irrigations were given only once a month. 
He ate a normal diet and seemed to get along 
all right with his work as long as he received 
irrigations once a month. Less frequent irriga- 
tions caused him to become distended with gas. 
Three months before his admission, because 
the ship he was on became winter-bound, the 
patient went seven weeks without a rectal irri- 
gation. He developed marked abdominal dis- 
tention and pains. He was taken to a local 
hospital where, under spinal anesthesia, the 
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ment. It measured 32 cm. in circumference and was 190 cm. long. Histologic 
study revealed marked hypertrophy of the muscularis. There was no ulceration 


or exudation. 


fecal matter was manually removed and the 
rectum irrigated. He apparently had some in- 
testinal obstruction at that time. 

He was transferred to another hospital’ but 
the distention was not relieved by additional 
irrigations and Wangensteen suction. He was 
then sent home. For the three weeks prior to 
admission to the Marine Hospital at Staple- 
ton, N. Y. he had no solid food and apparently 
had been living on intravenous therapy. His 
admission was caused by failure to receive 
relief from high colonic irrigations given him 
by his mother. 

The admission physical examination re- 
vealed an emaciated boy in moderate pain. 
Temperature was 100°F. and his abdomen was 
greatly distended. The skin over the abdomen 
was shiny and tense and loops of large bowel 
could be seen through the wall of the abdomen. 
There was some pain on palpation and percus- 
sion note revealed extreme gaseous distention 
with dullness in the flanks. Rectal examination 
revealed polypoid masses just within the sphinc- 
ter. The sphincter was tight. Proctoscopic 
examination revealed an extrinsic obstruction 
just 6 inches inside the anus. X-ray of the ab- 
domen revealed marked distention of the ab- 
domen with gas. There was some increased 
density between the intestinal folds which was 
due to a slight amount of fluid or exudate. 

Admission urinalysis was negative, blood 


serology was negative and the blood non- 
protein nitrogen was 50 mg. per cent. After 
admission he was treated with enemas and 
Wangensteen suction and later a Miller-Abbott 
tube. In about one week he was comfortable 
and considered able to withstand major sur- 
gery. He was prepared with sulfasuxidine for 
five days preoperatively as well as with paren- 
teral vitamins and fluids. 

On December 29, 1944, a colectomy was 
done. Through a left rectus incision the colon 
was completely resected down to the lower 
part of the sigmoid. The distal end of the ileum 
was closed over and a side-to-side anastomosis 
was performed between the ileum and sigmoid 
just distal to a stricture found below the 
promontory of the sacrum. The open end of 
the sigmoid was brought out through the lower 
end of the incision. 

On gross examination the entire colon was 
markedly enlarged, being four or five times 
the normal size. An impaction was found di- 
rectly over the promontory of the sacrum with 
a stricture formation below. 

Histologic study of the 190 cm. length and 
32 cm. in circumference segment of colon 
revealed no ulceration or exudation but there 
was a hypertrophic muscularis. (Fig. 1.) The 
colostomy began draining profusely by the 
fourth postoperative day and by the sixth 
postoperative day he was having bowel move- 
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ments via rectum. The distention disappeared. 
The discharge via colostomy became pro- 
gressively less until nearly all of the fecal 
matter was passing by rectum. He was out of 
bed in twenty-one days, with marked im- 
provement in his general condition and an 
8 pound gain in weight. 

On February 19, 1945 (fifty-two days after 
colectomy) the colostomy was closed extra- 
peritoneally. A barium enema was done on 
April 3, 1945, which revealed an adequate 
anastomosis opening. The distal ileum was 
reported as being dilated and “‘could be mis- 
taken for large intestines, except that the 
haustrations were very close together.” 

At the time of discharge from the hospital 
on May 15, 1945, five months after admission, 
the patient was having regular bowel move- 
ments. He was seen for a follow-up examination 
in June, 1948, at which time he was having 
daily normal bowel movements and was main- 
taining normal weight. 


CHRONIC ULCERATIVE COLITIS 


Ulcerative colitis is a chronic disease of 
unknown etiology, characterized by diffuse 
inflammatory reactions in the wall of the 
colon or rectum. The disease is subject to 
remissions and exacerbations, complicated 
by necrosis, ulceration and sepsis and 
resulting in extensive fibrotic changes in 
the entire wall of the large intestine. In 
the early textbooks’ it was described 
under the heading of enterocolitis or entero- 
typhlocolitis and was believed to be caused 
by unknown bacterial infections. Later, as 
bacteriology and parasitology developed, 
certain forms were found to be due to 
specific enteritis, such as bacilliary dysen- 
tery, amebic dysentery, tuberculosis, actin- 
omycosis or lymphopathia venereum. 

However, a relatively large number of 
cases of ulcerative colitis remained that 
could not be classified as being due to those 
causes and it is these non-specific cases 
that we speak of as true chronic ulcerative 
colitis. Some authorities still claim that 
there is no non-specific ulcerative colitis be- 
cause if a careful search is made Enda- 
moeba histolytica or Shigella dysenteriae 
will be found. From a practical standpoint, 
however, there remains a group of cases in 
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which no etiologic agent is found to ac- 
count for the colitis. 

Everyone recognizes the marked psycho- 
genic factors present in these cases but it 
is always difficult to determine which 
comes first. By the time the disease reaches 
the chronic stage, with irreversible changes 
in the gut wall, there is ample organic rea- 
son for psychiatric disorders. These cases 
vary in clinical characteristics from mild 
rectal disorders to severe fulminating toxic 
diseases leading to death. Two forms are 
recognized, i.e., an active form and an 
inactive or burnt-out disease. In both 
forms symptoms may vary from symp- 
tomless to complete invalidism. 

In the active form inflammatory changes 
in the colon wall are progressive; in the 
inactive form the disease remains quies- 
cent, but symptoms may be present if 
histologic changes in the bowel wall cause 
alteration of the physiology of the colon. 
It is this inactive type of case in which the 
surgeon is especially interested. As the 
colon experiences repeated attacks of in- 
fection and ulceration followed by healing 
and scarring the colon loses its original 
histologic characteristic and becomes a 
firm non-elastic tube, full of fibrosis and 
infection. The colon is then unable to 
perform its function and becomes a useless 
tube in which chronic infection has its 
source. 

It is apparent then that the diagnosis of 
chronic ulcerative colitis is made by exclu- 
sion. The differential diagnosis should 
include: (1) Cancer of the rectum or 
colon. Cancer occurs in the older age group 
and has a shorter history (it occurs in 
those over forty years of age while ulcer- 
ated colitis commonly starts in the early 
twenties). (2) Bacilliary or amebic dysen- 
tery usually is more acute but can occur 
like chronic ulcerative colitis. (3) Tuber- 
culous enterocolitis involves the terminal 
ileum and is more frequently associated 
with pulmonary tuberculosis. (4) Lym- 
phogranuloma inguinalae involves the rec- 
tum. It is a granulomatous lesion and gives 
a positive Frei test. (5) Regional ileitis 
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involves the terminal ileum and gives a 
negative proctoscopic examination. 

The characteristic symptoms of chronic 
ulcerative colitis are rectal discharge of 
bloody mucus and pus, with diarrhea and 
tenesmus. There are associated systemic 
symptoms caused by malnutrition, anemia 
and sepsis. The disease runs a long course, 
lasting for years and characterized by 
periods of recurrence and exacerbations. 

Diagnosis is established by proctosig- 
moidoscopy and x-ray examinations. The 
mucosa of the rectosigmoid shows edema, 
scarring and small mucosal hemorrhages, 
with exudation from the mucosa producing 
the bloody mucous discharge. The changes 
are diffuse so that no areas of normal 
mucosa can be seen in the involved seg- 
ment. This is in contrast to amebic dysen- 
tery in which normal mucous membrane 
is found between ulcers. When seen by 
x-ray, the extent of the diseased colon can 
be determined. The fibrosis of the bowel 
wall produces permanent narrowing, short- 
ening and rigidity of the colon. Loss of 
haustral markings, loss of flexibility, nar- 
rowing of the lumen and coarsening of the 
mucosal pattern are changes produced by 
ulcerative colitis that can be demonstrated 
by x-ray. 

Treatment of ulcerative colitis is princi- 
pally medical until the disease has pro- 
gressed to such an extent that the patho- 
logic changes in the bowel wall are likely 
to become irreversible. 

The surgical treatment of ulcerative 
colitis can be divided into three categories: 

1. Emergency treatment—lIn acute ex- 
acerbation of ulcerative colitis the patient 
may develop such a degree of sepsis and 
emaciation that the involved organ must 
be put at rest without too much surgical 
shock. This is done by simple ileostomy. 
It can be done as the first stage of a 
colectomy. 

2. Curative treatment, i.e., colectomy— 
When the involved organ is so diseased 
that it no longer performs its physiologic 
function, it becomes a means for the body 
to dissipate its strength, leading to anemia, 


malnutrition, avitaminosis, sepsis and even 
death. When healing of the infected and 
scarred wall can no longer take place, 
the only treatment possible is to excise the 
diseased organ. If this is done, the body is 
able to compensate by having the terminal 
ileum take over the function of the colon. 

3. Treatment of malignancies—The 
third indication for surgery in ulcerative 
colitis is the development of cancer in the 
involved organ. Increasing attention must 
be focused on this complication of ulcer- 
ative colitis for it seems to be more com- 
mon than previously reported.* Possibly 
more ulcerative colitis patients are now 
living long enough to develop this late 
complication. 

The very nature of ulcerative colitis 
predisposes to malignant changes because 
repeated infections followed by attempts 
at healing, with production of polyps and 
scars, are some of the recognized factors 
that leads to production of malignant 
growths. 


Case u. S. O., a forty-two year old white 
male, was first admitted to the Stapleton 
Marine Hospital on May 27, 1944, complaining 
of severe diarrhea of six weeks’ duration. He 
was having nine to eighteen stools daily con- 
taining pus and blood. He had a 15 pound 
weight loss and was unable to continue with 
his work as a seaman. Past history and family 
history were non-contributory to his present 
disease. 

Physical examination on admission was 
negative except for emaciation, fever and slight 
tenderness over the lower abdomen. Sigmoid- 
oscopy revealed moderate congestion and areas 
of patchy adherent fibrinous material in the 
sigmoid. Barium enema _ revealed marked 
spasticity and irregularity of the sigmoid and 
descending colon. Irregularities also were noted 
in the hepatic flexure. 

Under a medical regimen fever, diarrhea, 
and abdominal pains continued. An ileostomy 
was done on July 24, 1944, at which time 
it was noted that the entire colon and sigmoid 
was thickened and its serosa inflamed. The 
patient continued to drain blood and pus from 
the rectum and failed to gain any weight. His 
colon was irrigated daily using saline. The 
ulcerated areas seen in the sigmoid failed to 
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Fic. 2. Right side of colon in a case of chronic ulcera- 
tive colitis. Examination revealed longitudinal ridges 
of grey granulation in the mucosa. The remaining 
areas were studded with pinhead-sized polypi. The 
wall was 0.3 to 0.5 cm. thick and the serosa showed 
areas of puckering. Upon microscopic examination 
massive infiltration of monunuclear cells was noted 
in the mucosa and submucosa. The epithelium was 
partly eroded, but other areas were hyperplastic and 
showed hyperplastic papillae. 


improve. On October 8, 1945, fourteen months 
after ileostomy, the right half of the colon, a 
portion of the transverse colon and the terminal 
ileum were excised. Examination of this colon 
showed longitudinal ridges of grey granula- 
tions in the mucosa and the remaining areas 
were studded with pinhead-sized polypi. (Fig 
2.) The wall was 0.3 to 0.5 cm. thick and the 
serosa showed areas of puckering. 

On microscopic examination massive mono- 
nuclear infiltration of mucosa and submucosa 
and many germ centers were noted. The epi- 
thelium was partly eroded but other foci were 
very thick and formed hyperplastic papillae. 
The eroded zones were covered with fibrin and 
pus and the bases were infiltrated with lympho- 
cytes, plasma cells and erythrocytes. Fibro- 
blastic repair was noted. 

Two months later (December 3, 1945), the 
remaining colon was excised down to the lower 
sigmoid. The excised colon again showed an 
edematous wall diffusely infiltrated with plasma 
cells, eosinophils and lymphocytes. There was 
considerable fibrosis in the submucosa. The 
patient withstood these operations very well; 
however, he continued to drain a small amount 
of pus from the rectum and was unable to 
regain weight. 

He returned to the hospital in July, 1946, two 
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years after onset of the disease, and the re- 
maining sigmoid and rectum was removed by 
an abdominoperineal resection. This segment of 
bowel showed the greatly thickened fibrotic 
wall with numerous small polypi present. This 
patient has made gradual improvement and 
after his last examination in October, 1947 
he was able to return to his occupation as a 
seaman. 


DIFFUSE POLYPOSIS OF COLON 


Polyposis, polypoidosis, multiple adeno- 
matosis or multiple polypoid disease of the 
colon was first described in 1863 by Vir- 
chow.” It is a relatively rare disease as 
shown by the fact that up to 1942 only 
331 cases had been reported in the liter- 
ature. Mayo and Wakefield, as quoted by 
McLaughlan,'! reported that 4 per cent of 
the patients examined in the proctological 
section of the Mayo Clinic had one or more 
polyps but only 0.04 per cent had dis- 
seminated polyposis. It is seen not infre- 
quently in autopsy of patients who have 
died of carcinoma of the colon or rectum 
(33 per cent of cases).? 

The classification of Erdman and Morris’ 
usually is accepted. They divided cases of 
polyposis into two classes: 

1. Adult or acquired type, occurring in 
middle or late adult life, characterized by 
long history of colitis. This suggests the 
inflammatory basis of the disease. (In 
Kahler’s series of chronic ulcerative colitis 
10 per cent had polyposis.) 

2. Adolescent (congenital) type occur- 
ring in individuals in youth or young 
adult life. In these cases there usually is a 
distinct familial history, a hereditary 
disease first described by Harrison Cripps 
in 1882.° Later genetic studies* showed that 
it is transmitted by both sexes, attacks 
both sexes and appears to behave as a 
mendelian dominant. A peculiarity of this 
inheritable disease 1s that the polyps may 
not be present at birth in susceptible indi- 
viduals but tend to make their appearance 
in childhood at puberty; (genetic muta- 
tion of somatic cells demonstrating the 
possible hereditary nature of cancer). 
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The importance of early recognition lies 
in the fact that with both types of polypo- 
sis of the colon the incidence of malignant 
degeneration is very high. Scarborough 
says, (quoted by McLaughlin).!! “Prob- 
ably no benign process has a higher inci- 
dence of malignant degeneration than 
colonic polyposis.”’ In his collected series 
50 per cent developed cancer. Hullsick 
reports 34.6 per cent malignant degener- 
ation. One may consider that practically 
100 per cent of patients with diffuse polypo- 
sis of the colon will develop cancer of the 
large bowel or rectum if they survive long 
enough. In the familial form this malignant 
transformation occurs early (at thirty to 
forty years of age). 

Diagnosis of the disease can be made by 
digital rectal examination, sigmoidoscopy 
and x-ray studies of the colon with barium. 
The history usually is one of repeated 
attacks of bloody diarrhea, accompanied 
by crampy pain, anemia and wasting 
away; even obstruction develops as a 
complication. 


The treatment is entirely surgical. This 
surgery must be early and must remove 


the involved colon. Medical treatment 
consists in general measures to improve 
health and as a preoperative measure. 
X-ray therapy has been advocated as a 
means of treatment. There seems to be 
little reason for this for, although it may 
give temporary relief of symptoms, it 
does not remove the real danger, i.e., the 
malignant degenerative tissue. The x-rays 
are supposed to knock out the lymphoid 
tissue of the bowel wall causing it to scar 
down and this frequently is followed by 
passage of large number of polypi by 
rectum. The majority of patients treated 
with x-ray subsequently die of cancer. 
There are no reported five-year cures. 

The surgical approach to the disease was 
first reported in 1900 by Lilienthal!! who 
did an ileosigmoidostomy followed by a 
colectomy. 

In 1923 Coffey! first reported a case 
treated by permanent ileostomy, followed 
by complete resection of colon and rectum. 


When the polypi in the rectum and recto- 
sigmoid are not too numerous to permit 
their removal by fulguration through a 
sigmoidoscope, the operation of choice 
is to perform an ileosigmoidostomy fol- 
lowed by resection of the entire remaining 
colon as in the case reported here. When 
sigmoidoscopy reveals the presence of 
innumerable polypi, the only possible 
treatment that will save the patient from 
multiple cancers of the colon is a perma- 
nent ileostomy followed by resection of 
the colon and an abdominal perineal 
resection of the rectum and sigmoid. 

It is apparent, therefore, that repeated 
proctosigmoidoscopy is essential in any 
case in which the rectum is left intact. 
Until recently the morbidity and mortal- 
ity rates of treatment of the disease have 
been high. In 1928 Hullsick” reported a 
47.2 per cent mortality rate with all 
forms of treatment. In 1943 McLaughlin" 
reported a 6.9 per cent mortality in 
patients treated with resection of colon, 
showing the progress of surgery, anesthe- 
sia and medical care pre- and postopera- 
tively in colon surgery. 


Case m1. J. R., a forty-six year old white 
seaman, was admitted to this hospital on 
August 14, 1944, and was discharged on 
January 17, 1945. Past history was non-con- 
tributory; there was a strong family history of 
cancer. His mother died of cancer of the liver 
and his father died of an abdominal cancer of 
an unknown type. An uncle, two aunts and a 
grandmother had intestinal cancer. During 
childhood the patient was supposed to have had 
amebic dysentery. On admission he gave a his- 
tory of “stomach trouble for 20 years.” His 
bowels have always been loose; he has had 
repeated episodes of bloody diarrhea coming 
on every few months, with [ree intervals for as 
long as two years. 

In 1935 he was diagnosed as having chronic 
ulcerative colitis and was put on a medical 
regimen and diet. In 1937 he was told he had 
amebic dysentery and was treated with “shots,” 
with some improvement. In 1941 he was diag- 
nosed as having multiple polyps of the colon 
and an operation was advised but the patient 
refused. He had mild attacks of diarrhea dur- 
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ing which he would become run down and lose 
considerable blood. The attack which finally 
brought him to the Marine Hospital at Staple- 
ton had been going on for five weeks and con- 
sisted in ten to fifteen bloody stools a day. 
He first noticed soreness in the right and 
lower quadrant and later in the right upper 
quadrant. He had no pain or tenesmus with 
bowel movement. 

Physical examination on admission revealed 
a well developed white male with tenderness 
over the entire abdomen, most marked in the 
right lower quadrant. Temperature was nor- 
mal; urinalysis, negative; blood serology, 
negative; stool repeatedly negative for ova or 
parasites; red blood count, 3.01 million; hemo- 
globin, 9 Gm.; white blood count, 13,050, with 
6 per cent polynorphonuclears. 

Barium enema x-ray study on August 10, 
1944, revealed no delay in passage of the 
barium into the colon, but there was a general- 
ized honeycombing appearance of the distal two- 
thirds of the colon and a large persistent filling 
defect in the lower one-half of the descending 
colon just above the level of the ileum. The 
roentgenologist’s impression extensive 


polyposis with at least one enlarged polyp in 


the descending colon. Sigmoidoproctoscopic 
examination on August 22, 1944, and on 
September 5, 1944, revealed no evidence of 
ulceration or polyps in the terminal sigmoid or 
rectum. 

On September 12, 1944, the abdomen was 
opened through a left rectus incision. The 
colon was resected from the right side of the 
transverse colon to the pelvic brim. The cut 
end of the transverse colon was then brought 
out through the upper end of the wound 
and the lower end of the colon was brought 
out through the lower end of the wound 
after anastomosing the lower ileum to the 
lower sigmoid. This gave the patient an ileo- 
sigmoidostomy, a transverse colostomy and a 
sigmoidostomy. 

On examination the excised portion of the 
colon was found to be 150 cm. in length. The 
whole mucosa was covered by innumerable 
fleshy protuberances 3 to 6 mm. wide and 
long, having small smooth patches of mucosa 
between them. There were three larger nodular 
papillomas 2 to 4 cm. in length. There was one 
crateriform ulcer 2.7 cm. wide with a deep base 
puckering the serosa. (Fig. 3.) 

On histologic study of sections of the colon 
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Fic. 3. Left side of the colon in a case of diffuse 
polyposis showing carcinomatous degeneration. The 
whole mucosa is covered with innumerable fleshy 
protuberances 3 to 6 mm. wide. There were 3 larger 
papillomas 2 to 4 cm. in length. There was one crateri- 
form ulcer 2.7 cm. wide. This area had abnormal acini 
and infiltrative solid cords penetrating the muscularis 
on histologic study. The larger masses showed hyper- 
cromatic nuclei and deficient mucus. The remainder of 
the tissue showed structures closely approximating 
the normal glandular tubules. Histologic diagnosis 
was papillomatosis of the colon and adenocarcinoma 
of the sigmoid, grade 11. 


the mucosal papillary structures closely ap- 
proximated the normal glandular tubules 
except in the larger masses. Here there were 
hyperchromatic nuclei and deficient mucus. 
The ulcer had an abnormal acini and infiltra- 
tive solid cords penetrating the muscularis. 
No metastatic tumor was found in the lymph 
nodes. Histologic diagnosis was: (1) papilloma- 
tosis of the colon and (2) adenocarcinoma 
(grade 11) of the sigmoid. 

Postoperatively the patient did well. He re- 
ceived blood transfusions and other supportive 
measures. The wound healed well and at the 
time of his discharge from the hospital on 
October 25, 1944, he was having normal bowel 
movements and the two colostomy openings 
were functioning. 

He was re-admitted three weeks later for a 
second-stage colectomy. During the time he 
was out of the hospital he felt much better and 
had no pain. The colostomy was draining, re- 
quiring six to twelve dressings a day. On 
November 27, 1944, through a right rectus 
incision the abdomen was again opened. 
The terminal ileum was resected just distal 
to the previously done ileosigmoidostomy 


45 

ail 
| 


46 Skinner, Smith—Colectomy 


and the free end was closed. The remaining 
ileum, ascending and transverse colon were 
then resected. This resected the upper colos- 
tomy, leaving the lower colostomy still in place. 

On December 29, 1944, after sigmoidoscopy 
through the colostomy revealed no polyps the 
colostomy was closed extraperitoneally. His 
postoperative course, as happened in two pre- 
vious operations, was uneventful and at the 
time of his discharge from the hospital on 
January 17, 1945, the patient was feeling well 
and his wounds were healed. 

He has been followed periodically, the last 
time on August 2, 1946, when he was asymp- 
tomatic, having about three normal bowel 
movements per day. Barium x-ray studies of 
the colon taken July, 1945 revealed normally 
functioning enterostomy stoma, with no evi- 
dence of neoplasm. 


SUMMARY 


Colectomy is the chosen treatment in 
diffuse polyposis of the colon and Hirsch- 
sprung’s disease. It is an effective means 
of treatment in later stages of chronic 
ulcerative colitis. Case reports are pre- 
sented in which these diseases were suc- 
cessfully treated by colectomy. 
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DISADVANTAGES OF DICUMAROL WITH SPECIAL 
REFERENCE TO THERAPEUTIC INADEQUACIES* 


Curtis P. Artz, M.p., MartTIN, M.D. AND Ropert §. McC M.D. 
Columbus, Ohio 


HE increasing age of the surgical 

patient and the expanding magnitude 

of surgical procedures have given the 
complication of venous thrombosis, especi- 
ally in the postoperative period, a wider 
field of importance. The literature of the 
past few years contains many excellent 
articles advising surgical ligation of the 
deep venous channels of the lower extremi- 
ties while other reports extol the virtues of 
the anticoagulants, heparin and dicumarol. 
In many clinics’ dicumarol is being em- 
ployed as the anticoagulant of choice in 
the treatment of intravascular thrombosis. 
Its low cost and oral effectiveness have 
been chiefly responsible for its widespread 
popularity. The majority of physicians 
seem to prefer dicumarol to other antico- 
agulants although its disadvantages, such 
as delayed effect, necessity of daily pro- 
thrombin determinations and tendency to 
evoke hemorrhage have been well recog- 
nized. In this report attention will be called 
to several additional drawbacks to the use 
of this drug. For those who have had an 
opportunity to administer dicumarol to a 
large series of patients, it probably has 
proved to be adequate and convenient. On 
the other hand, many unfortunate experi- 
ences have been recorded in the literature 
and should serve as a warning to those 
unaccustomed to its limitations. 

A study of our cases of thromboembolism 
leads us to emphasize certain other pitfalls 
encountered when dicumarol therapy is 
employed. These may be placed into four 
categories: (1) A standard dosage schedule 
is very difficult to formulate because pa- 
tients display marked variability of re- 
sponse to the drug. (2) Not infrequently a 
dicumarol-induced hypoprothrombinemia, 


to the accepted therapeutic level, will fail 
to prevent thrombosis or will permit ex- 
tension of an existing thrombotic process. 
(3) Blood transfusion and vitamin K 
therapy to correct a dangerous depression 
of plasma prothrombin by dicumarol may 
allow an extension of the thrombosis to 
occur before adequate anticoagulant ther- 
apy can be reinstituted. (4) Prothrombin 
determinations evaluating the degree of 
dicumarol effect are frequently misleading 
when heparin (for interim anticoagulant 
effect) and dicumarol are given simul- 
taneously. This leads to inadequate di- 
cumarol dosage. 

All prothrombin determinations were 
performed in the hospital laboratory on 
diluted and undiluted plasma by the Quick 
method and are reported as per cent of 
normal in all instances. 

In the general approach to the problem 
of thromboembolism it has been our prac- 
tice to combine a strict regimen of both 
prophylaxis, and a search for postoperative 
venous thrombosis as an integral part of 
the routine postoperative care of all 
surgical patients. This includes elevation 
of the feet while the patient is confined to 
bed, leg exercises, early active ambulation, 
daily palpation of the calves and daily leg 
measurement. 


THE VARIABLE RESPONSE TO DICUMAROL 


Some authors?* believe that the pro- 
thrombin level of the patient must be 
depressed below 30 per cent to control or to 
prevent intravascular thrombosis while 
others*!* maintain that a prothrombin 
deficiency between 30 and 60 per cent of 
normal is adequate. A large series of cases 
showing excellent results presented by 


* From the Department of Surgery, Ohio State University and the Surgical Service, University Hospital, Columbus, 
Ohio. 
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Barker and Allen®* of the Mayo Clinic 
would indicate that acceptance of a 
prothrombin of 10 to 30 per cent of 
normal as a desirable therapeutic range is 
warranted. 

Various attempts have been made to 
simplify the plan of administration of 
dicumarol in order to keep the prothrombin 
level between 10 and 30 per cent of normal. 
Barker and Allen suggest that the entire 
amount of the drug for each day be given 
as a single dose. They recommend that 
300 mg. be given on the first day, 200 mg. 
the second day, and on each succeeding 
day that the prothrombin is not lower than 
20 per cent of normal an additional 100 mg. 
be given; however, if the prothrombin is 
lower than 20 per cent of normal, no 
dicumarol is administered on that day. 

During the year previous to this report 
twenty-four patients with venous throm- 
bosis received dicumarol at the University 
Hospital. The earlier patients were given 
dicumarol according to the above outline; 
however, it was noted that too frequently 
the prothrombin level fell into the hemor- 
rhagic zone of less than 10 per cent. Later 
in the series 200 mg. were given as the 
initial dose followed by 100 mg. or 200 mg. 
the following day. Throughout the entire 
series the patients showed a marked vari- 
ability of response to the drug. One 
patient received 200 mg., 200 mg. and 
100 mg. on successive days. In four days 
his prothrombin decreased from 70 to 48 
per cent. A second patient received two 
doses of 200 mg. on successive days and 
exhibited only a slight depression in pro- 
thrombin from 113 to 70 per cent. In 
contrast, two other patients received single 
doses of 300 and 200 mg., respectively, and 
within forty-eight hours had prothrombin 
depressions of from 64 to 12 per cent of 
normal and from 61 to 15 per cent of 
normal. In the first group 400 and 5400 
mg. produced no appreciable depression. 
Smaller doses in two similar patients 
produced prothrombin deficiencies almost 
to the hemorrhagic zone. One young 
healthy adult male with a prothrombin 


level of 90 per cent of normal was given 
300 mg. of dicumarol. The following day 
the level was 25 per cent of normal and 
on the next day 28 per cent. One week after 
the initial dose there was still a prothrom- 
bin depression to 48 per cent. These 
patients exhibit extremes in the degree of 
response to dicumarol. 

Barker? had many patients who were 
sensitive to dicumarol and whose plasma 
prothrombin level fell to less than 10 per 
cent of normal after 300 mg. to 500 mg. of 
dicumarol. Twenty-seven per cent, or 97 
of 343 patients, exhibited this sensitivity. 

This variability in sensitivity to the drug 
has been mentioned®!* by several other 
authors as one of its disadvantages. The 
individual variation of different patients is 
so great that a workable dosage schedule 
for administration is difficult to formulate. 
Many of the patients in whom prolonga- 
tion of the prothrombin time is desirable 
are acutely ill. It is dangerous to spend 
several days in trial and error to determine 
the adequate maintenance dose for the 
individual patient. 

It should be re-emphasized that there 
exists a marked difficulty in producing a 
hypoprothrombinemia in the so-called safe 
therapeutic range between 10 and 30 per 
cent of normal. This variation in response 
to dicumarol definitely detracts from its 
desirability as an anticoagulant. 


FAILURE OF HYPOPROTHROMBINEMIA 
IN THE ACCEPTED THERAPEUTIC RANGE 
TO PREVENT THROMBOSIS 


Many conditions such as fractures of the 
hip or pelvis, carcinoma in the lower 
abdomen, pelvic infections and certain 
blood dyscrasias, especially in the elderly 
patient, predispose to thrombosis.'* There 
is an increasing tendency to institute some 
form of prophylaxis in the form of venous 
ligation or anticoagulant therapy to pro- 
tect this type of patient. It is generally 
believed that a dicumarol-induced pro- 
thrombin depression to 30 per cent or less 
is sufficient to protect against the develop- 
ment of thromboembolic disease. One 


American Journal of Surgery 


Artz et al.—Dicumarol 49 


patient in our series developed phlebo- 
thrombosis under such conditions. The case 
report follows: 


Case 1. E. G., a sixty-four year old white 
female, was admitted with a diagnosis of carci- 
noma of the rectum and diverticulosis of the 
colon. On January 16, 1947, a one-stage ab- 
dominal perineal resection was performed. At 
that time her prothrombin level was 83 per 
cent of normal. On the following day dicumarol 
(200 mg.) was given and for the next three days 
100 mg. were administered daily. The pro- 
thrombin level on January 20th was 80 per 
cent. On January 22nd and 23rd it had fallen 
to 15 and 14 per cent, respectively. On the 
evening of January 22nd the patient developed 
severe pain in both calves. Homan’s sign was 
present bilaterally. The following day there was 
marked edema of the right calf and a rise in 
temperature and pulse rate. A diagnosis of 
bilateral phlebothrombosis of the deep femoral 
veins was made. The dicumarol was discon- 
tinued and heparin was administered intra- 
venously for three days. The clinical signs 
completely subsided; however, it was then 
decided in view of the patient’s age and general 
condition that surgical ligation was indicated. 
Accordingly, she was taken to the operating 
room and both superficial femoral veins were 
tied. A large thrombus was removed from the 
right superficial femoral vein. The patient’s 
recovery was uneventful. 


This illustrates a failure of dicumarol to 
prevent the development of intravascular 
thrombosis even during a period of suffi- 
cient hypoprothrombinemia. Two other 
cases receiving prophylactic therapy de- 
veloped thrombosis. One of these patients 
who received 300 mg. of dicumarol experi- 
enced a pulmonary embolism while the 
prothrombin level was 36 per cent, and 
another who received 500 mg. of dicumarol 
developed a phlebothrombosis while the 
prothrombin was 36 per cent. Although 
insufficient dicumarol had been given to 
produce a depression in the suggested 
therapeutic range, the plasma prothrombin 
approached 30 per cent. The two cases of 
almost adequate therapy, in addition to 
the one case in which the prothrombin 
insufficiency was considered safe, stress the 
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dangers of undue faith in dicumarol as 
prophylaxis against intravascular clotting. 


EXTENSION OF VENOUS THROMBOSIS 
DURING ADEQUATE ADMINISTRATION 
OF DICUMAROL 


Twenty-four cases of phlebothrombosis 
were treated with dicumarol. One patient 
developed an extension of the intravascular 
thrombosis and one developed a pulmonary 
embolus while the prothrombin levels were 
less than 30 per cent of normal. Reports of 
these two cases follow: 


Case ul. B. H., a thirty-five year old male, 
was admitted on June 17, 1947, with the com- 
plaint of pain in the left chest and cough of 
two days’ duration. The clinical impression 
was acute fibrinous pleurisy or pulmonary 
infarction. On the seventh hospital day the 
patient developed severe pain in the left calf 
with edema and marked tenderness of the left 
leg. This was the first concrete evidence of 
venous thrombosis. He was started simul- 
taneously on dicumarol and intravenous hep- 
arin. Heparin was discontinued on the second 
day when the plasma prothrombin level had 
fallen with 300 mg. of dicumarol to 22 per cent 
of normal and after the clinical signs of 
thrombosis had subsided. On the third day with 
a prothrombin of 20 per cent marked pain with 
severe tenderness was noticed in the left calf. 
There was increased edema of the left leg and 
ankle. These signs were believed to be clinical 
evidence of the extension of the thrombosis 
following cessation of heparin therapy. The 
prothrombin deficiency induced by dicumarol 
had failed to prevent an increase in the 
thromboembolic process. Dicumarol was dis- 
continued and anticoagulant therapy was 
continued with subcutaneous heparin in gela- 
tin.* The clinical signs of thrombosis sub- 
sided and the patient was discharged two 
weeks later. 

Case 1. P. W., a forty-six year old male 
was admitted with a diagnosis of carcinoma of 
the bladder. On June 3, 1947, the ureters were 
catheterized and a biopsy of the bladder tumor 
was made. Fifteen days later he developed a 
phlebothrombosis of the right leg. Intravenous 


* Heparin in gelatin (Dep-Heparin) was supplied for 
this study by the Upjohn Company, Kalamazoo, 
Michigan. 
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heparin therapy was given for three days. 
Two hundred mg. of dicumarol were given on 
both the second and third days. On the fourth 
day the prothrombin was 11 per cent and all 
signs of thrombosis were receding. Heparin 
was then discontinued. On the morning of the 
next (fifth day) the prothrombin level was 13 
per cent. About 6:00 p.m. of that day, the 
patient complained of pain in the right popliteal 
space and in the right calf. There was a 
definite increase in the size of the leg and 
marked evidence of extension of the throm- 
bosis. This case responded to heparin therapy; 
but when heparin was discontinued after 
dicumarol-induced hypoprothrombinemia of 
less than 30 per cent had been established, an 
extension of the thrombosis occurred. The di- 
cumarol was discontinued, and the patient 
was given subcutaneous heparin in gelatin. He 
experienced an uneventful recovery. 


In this series of twenty-four cases of 
dicumarol-induced hypoprothrombinemia 
the incidence of failure to prevent extension 
of the thrombotic process is 8.3 per cent. 
In surveying the literature for reports of 
similar experiences it was found that no 
special attention had been called to the 
incidence of failure although several au- 
reported similar diffi- 
culties encountered in their series. In an 
attempt to compute the percentage of 
failures in other clinics the reports were 
meticulously reviewed to ascertain the 
adequacy of the dicumarol therapy. A 
tabulation of some results of previous 
investigations has been made. Only those 
cases in which the author stated that a 
prothrombin depression to 30 per cent or 
less of normal had been maintained 
have been included. Table 1 lists the per- 
centage of failures occurring during so- 
called adequate hypoprothrombinemia in 
the treatment of an existing thrombo- 
embolic process. 

There are many reports in the literature 
concerning the failure of dicumarol to pre- 
vent the development of thrombosis and 
pulmonary embolism; however, the depres- 
sion of the plasma prothrombin in many 
of the cases had not been in the currently 
accepted therapeutic zone. In the preceding 
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paragraphs the difficulty in maintaining 
adequately depressed plasma prothrombin 
has been emphasized. It is generally agreed 
that patients who do not show an adequate 
prothrombin depression by dicumarol may 


TABLE | 


Author 


Wright and Prandoni'*. . 10 
McRoberts!!! 10 
Wasserman and Staats’. 49 
572 
24 


678 


develop a thrombosis or have an extension 
of an existing thrombosis. It is clear that 
the same may occur in spite of the depres- 
sion of plasma prothrombin to the pres- 
ently accepted therapeutic level. 


THE DEVELOPMENT OF PULMONARY 
EMBOLISM OR EXTENSION OF THROMBOSIS 
AFTER TRANSFUSION FOR EXCESSIVE 
DEPRESSION OF PLASMA PROTHROMBIN 
BY DICUMAROL 


One case of interest illustrates a hazard 
which may confront the physician who 
chooses dicumarol therapy. 


Case iv. P. T., a thirty-six year old white 
male, was operated upon September 23, 1946, 
for a retroperitoneal tumor (Hodgkin’s granu- 
loma). Prophylactic anticoagulant therapy was 
started. Twenty-four hours after operation he 
was given 300 mg. of dicumarol and on the 
following day 200 mg. of dicumarol. On the 
third day the prothrombin level fell to 10 per 
cent. Fear of hemorrhage prompted the admin- 
istration of intravenous vitamin K and a fresh 
whole blood transfusion. In twenty-four hours 
the prothrombin level rose to 60 per cent. 
Dicumarol was readministered but before the 
prothrombin had again been depressed to a 
safe level the patient developed a non-fatal 
pulmonary embolus. This incident occurred 
thirty-six hours after dicumarol therapy was 
reinstituted. 
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The fear of hemorrhage when the pro- 
thrombin lies in the zone below 10 per 
cent of normal is apt to evoke the immedi- 
ate administration of coagulant therapy 
which frequently elevates the prothrombin 
level above the safe therapeutic range. This 
may allow a thrombosis to form before an 
adequate hypoprothrombinemia can be 
reinduced. The use of vitamin K and whole 
blood transfusion, when an alarming pro- 
thrombin level is reached, must be ju- 
diciously considered unless hemorrhage is 
present for this therapy may prove a sin of 
commission. Whole blood will restore the 
prothrombin for a period of four to six 
hours. Its effect seems to be due to a re- 
placement of plasma prothrombin.’ Intra- 
venous vitamin K reaches a marked effect 
in two hours and a maximum effect in 
eighteen hours.” It is imperative that a 
careful watch be kept over the rising 
plasma prothrombin to prevent a pro- 
longed period during which the level is 
above 30 per cent. It must be remembered 
that should the plasma prothrombin ap- 
proach normal, forty-eight hours may be 
required before renewed dicumarol therapy 
will become effective and there is thus a 
latent danger of extension of thrombosis 
and pulmonary embolism during this 
period 


MISLEADING PLASMA PROTHROMBIN 
DETERMINATIONS DURING SIMULTANEOUS 
HEPARIN AND DICUMAROL THERAPY 


A standard anticoagulant regimen in 
many clinics is to administer heparin and 
dicumarol for a period of two to three days 
until dicumarol has depressed the plasma 
prothrombin to the desired level. If blood 
is drawn too soon after the intravenous 
administration of heparin, the prothrombin 
level may appear therapeutically de- 
pressed. This apparently low prothrombin 
level in heparinized blood of patients re- 
ceiving dicumarol is quite misleading. By 
the very nature of the Quick test it seems 
logical that the antiprothrombin and anti- 
thrombin properties of heparin would 
influence the clot formation, which indi- 
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cates the end point in the laboratory 
determination of plasma _ prothrombin. 
This seems obvious since the prothrombin 
test measures the coagulation time of 
recalcified plasma in the presence of excess 
thromboplastin. 

Long, Hurn and Barker*! have demon- 
strated the effect of heparin on the pro- 
thrombin time. They have shown that a 
high level of heparin in the blood which 
produces a greatly increased coagulation 
time considerably affects the apparent 
prothrombin level. We have verified this 
by demonstrating in several cases pro- 
thrombin levels of 12 and 18 per cent when 
the blood was drawn within an hour after 
an intravenous injection of heparin, and 
levels of 40 to 60 per cent in the same cases 
two to three hours later. 

A simple experiment can be performed 
for demonstration. Blood drawn from a 
normal individual in a dry syringe will 
show a normal prothrombin level. If blood 
is drawn from the same individual in a 
heparinized syringe (1 cc. of 10 mg. of 
heparin is drawn into the syringe then 
pushed out leaving only a minute amount 
of heparin solution along the wall of the 
syringe), there will be a marked increase 
in the prothrombin time. Small amounts 
of heparin intravenously do not appreci- 
ably effect the prothrombin level. Our 
experience has been that the heparin level 
must be sufficient to produce a prolonga- 
tion of the coagulation time (Lee and 
White) beyond forty minutes before a 
marked effect on the prothrombin time is 
obtained. 

A false sense of security is thus experi- 
enced when an apparent prothrombin 
depression to the safe therapeutic range is 
obtained on heparinized blood. The heparin 
effect will disappear in two or three hours 
and the true prothrombin level may be 
well above 30 per cent of normal. It is 
necessary, therefore, that blood for pro- 
thrombin tests be drawn at least three 
hours after an intravenous dose of heparin 
(or when the Lee and White coagulation 
time is below forty minutes) if an accurate 
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determination of the dicumarol effect is 
expected. 

Although heparin is more expensive, it 
can be administered and controlled almost 
as economically as dicumarol if the cost 
of the daily prothrombin test, essential to 
sound dicumarol therapy, is considered. In 
our opinion the subcutaneous administra- 
tion of heparin in a gelatin menstruum® 
requiring only infrequent, easily per- 
formed coagulation time determinations, 
may eventually prove to be superior. 


SUMMARY 


1. A study of the problem of venous 
thrombosis during the past year has 
disclosed several failures of dicumarol 
therapy, namely: (1) Too often the un- 
predictable response of the patient to 
dicumarol makes it very difficult to main- 
tain the prothrombin level in the suggested 
therapeutic range of 10 to 30 per cent of 
normal. (2) Even when a prophylactic 
prothrombin depression has been main- 
tained within the therapeutic range, throm- 
bosis may occur. (3) Case studies have 
been presented of two patients with throm- 
bosis in whom the thrombotic process 
extended in spite of a dicumarol-induced 
hypoprothrombinemia of less than 30 per 
cent of normal. (4) A transfusion of whole 
blood to rectify excessive depression of 
plasma prothrombin by dicumarol may 
increase the coagulability of the blood 
sufficiently to allow thromboembolism to 
occur. 

2. The dicumarol effect, as evidenced by 
the Quick prothrombin test, may be most 
inaccurate if determined on blood contain- 
ing moderate amounts of heparin. This is 
due to the effect of heparin on the end 
point of the test. 

3. Although dicumarol has been the 
popular anticoagulant in this country for 
several years, the newer preparations of 
heparin in a gelatin menstruum may prove 
safer and more dependable. 
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THE COMMON NON-VASCULAR NEVI AND THEIR 
TREATMENT* 


A. J. DELARIO, M.D. 
Paterson, New Jersey 


HE various forms of nevi both pig- 

mented and non-pigmented are very 

common. Every individual has many; 
some may have hundreds of them. The 
following anatomic and clinical classifi- 
cation (Table 1) includes the majority of 
these lesions. 

The flat pigmented spots and patches may 
or may not contain neval cells. When the 
pigment is found in patches in the basal 
layer of the epidermis and in the proto- 
plasm of the dendritic cells of the reti, 


these pigmented spots are called epithelial 
nevi. A freckle is such an example. When 
the pigmented spots also have neval cells, 
they are real pigmented nevi. If they are 
superficial and do not contain hair, they 
are known as nevus spilus. 

The pigment in these nevi is melanin. It 
is an iron-free chromoprotein, probably a 
metabolite of pyrocatechol. Its precursor is 
shown by exposing unfixed, frozen tissue to 
a solution of dioxyphenylalanine where- 
upon pigment granules become visible in 


TABLE I 
NON-VASCULAR NEVI 


1. Benign Lesions 
A. Flat lesions 
(1) Pigmented spots and 
patches 


(a) Epithelial nevi 
+(b) Nevus spilus 
B. Raised lesions 
(1) Hard nevi 
t(a) Nevus verrucosus 
linearis 
(b) Hyperkeratotic nevi 
(congenital warts) 
(2) Soft nevi 
t(a) Nevus verrucosus 
(nevi covered with 
hard or soft papillary 
excresences ) 
Nevus papillomato- 
sus 
Fibroma pendulum 
Hairy, warty nevus 
Pigmentary nevi 
(soft moles including 
non-hairy and hairy 
moles, nevi pilosi, 
nevi sebace!) 
(1) Hairy nevi 
(nevus pilosi) 


f(b) 


(c) 
t(d) 
T(e) 


(a) Small, 

soft, 

hairy 
nevi 

Giant 

nevi 

(bathing 

trunk 

nevi) 

) Non-hairy 
nevi (black, 
bluish black, 
or brownish 
moles) 

Fatty nevi 
(nevus lipoma- 
todes) 

Fleshy pedun- 
culated nevi 
Mixed types 
Unusual types 
(blue nevi, 
Mongolian 
nevi, depig- 
mented nevi) 


(b) 


Malignant lesions 


+ Those containing neval cells. 
t May or may not contain neval cells. 


* From the Department of Radiology, St. Joseph Hospital, Paterson, N.J. 
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the cells. This is known as the dopa reac- 
tion. Melanin is found in the protoplasm of 
many cells in the epidermis and in the 
dendritic cells of the corium. Some of these 
cells are capable of ameboid movement and 
may carry pigment to distal parts. The 
neval cell can produce melanin and may or 
may not exercise this function. 

The true nevus is probably of nerve tis- 
sue origin and is a tumor of the tactile 
sense organ, the Meissner corpuscle. The 
neval cells have abundant nerve connec- 
tions. The normal epidermis has numerous 
minute tactile organs (Merkel-Ranirer cor- 
puscles) and non-medullated nerve fibers 
end in these. The Merkel-Ranirer cor- 
puscles may account for some of the nevi 
which occur intra-epidermally. Another 
reason for supposing neval cells to be of 
nerve tissue origin is this ability to produce 
melanin. The production of melanin has 
long been known to be a function of nerve 
tissue. In lower animals it is under volun- 
tary control as in the production of melanin 
in the ink sac of the cuttle fish and squid. 
Various lizards and fish in mimicry change 
their color to suit their environment. 

The occurrence in neurofibromatosis of 
pigmented patches and pigmented nevi 
shows the close relationship of nerve tissue 
tumors to neval cell growth. Melanin for- 
mation is also under pituitary, adrenal and 
gonadal control. In Albright’s unilateral 
cystic disease of bone accompanied by uni- 
lateral distribution of pigmented patches 
and pigmented nevi, precocious sexual de- 
velopment is present. Menstruation has 
been known to occur at two and three years 
of age. 

In some fish the injection of the female 
sex hormone will cause the fish to assume 
color. This characteristic is made use of in a 
test for the detection of pregnancy. The 
effect of sex hormones on the production 
of melanin is seen in the development of 
pigmented nevi during adolescence and 
pregnancy. While pigmented nevi may be 
present on the skin at birth or shortly after- 
ward, a great many do not make their 
recognizable appearance until after pu- 


berty. Pregnancy makes nevi darker. As 
a matter of fact, pregnancy has a tendency 
to make all pigmented patches become 
darker. 

When the gonads are not very active, 
the growth potentialities of the nevi are 
not great; it is only when gonadal secretion 
is at its height that benign nevi may 
become malignant melanomas. While pig- 
mented nevi are present in infancy and 
childhood, it is rare for malignant mela- 
nomas to develop before puberty. Malig- 
nant degeneration of benign moles occur 
frequently during pregnancy. At this time 
the melanomas grow rapidily and spread 
widely. That this activation is not the 
result of pigment formation is shown by the 
fact that the non-pigmented nevi are also 
stimulated to growth, and malignant 
melanomas derived from these are more 
malignant than those that produce mela- 
nin. The functional differentiation of the 
neval cell is the production of pigment. 
In the non-pigmented melanomas more of 
the energy may be exerted on cell produc- 
tion than on melanin production. 

Other glands that play a part in melanin 
production besides the ovaries, testes and 
the pituitary body are the adrenals. In 
Addison’s disease of the adrenal glands 
melanin patches are seen especially in the 
mouth. 

At times pigmented nevi resemble clini- 
cally seborrheic warts (verruca senilis) and 
small patches of senile keratosis. The 
seborrheic warts which usually occur on 
the body can be rubbed or washed off 
without leaving bleeding points; the senile 
keratosis which usually occur on the ex- 
posed parts of the body will leave little 
bleeding points when the keratotic scales 
are scrapped off. The senile keratosis are 
usually smaller than the seborrheic warts, 
fewer in number and show signs of inflam- 
matory reaction and occasionally indur- 
ation. While the superficial layers of some 
of the verrucose nevi might be scrapped 
off, the base of the lesion is still present and 
can be identified easily. If the seborrheic 
warts ever become malignant, basal cell 
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carcinomas are apt to develop. The pre- 
cancerous lesion, senile keratosis, usually 
develops a squamous cell carcinoma, while 
the pigmented nevus develops a malignant 
melanoma. 

The hard nevi group, nevus verrucosus 
linearis and nevus byperkeratotic, may or 
may not contain neval cells. Very often 
they belong in the group of epithelial nevi. 

Soft nevi are raised or pedunculated with 
a smooth or furrowed or even warty 
(verrucous) surface. All the soft nevi, with 
the possible exception of the fibromas, are 
characterized histopathologically by the 
presence of neval cells. 

Pigmentary nevi vary greatly in size 
from those scarcely visible or pinhead in 
size to giant moles involving extensive por- 
tions of the body such as the bathing trunk 
nevi. Those which contain hair are usually 
congenital and those which do not may be 
congenital or acquired. The pigmented nevi 
whether recognizable at birth or appearing 
later in life tend when once developed to 
remain as such without change in size or 
pigmentation. When such changes occur, 
transition to malignant degeneration must 
be suspected. 

The two most common types of pig- 
mented nevi are, first, the small deeply 
pigmented flat type (junction type of 
Traub) which may or may not contain 
hairs and which occur especially on the 
extremities; secondly, the soft, smooth, 
slightly elevated, moderately pigmented 
mole which may contain hairs and which 
is seen especially on the face, neck, trunk, 
thighs, buttocks and genitalia. Both are 
rarely over 2 to 3 cm. in diameter. These 
two are also the most important because 
they may become malignant. (Figs. 1 to 9g.) 

In 30 to 60 per cent of cases malignant 
melanomas arise from recognizable pig- 
mented nevi. They arise principally from 
the superficial, flat, junction type of nevus 
and the slightly elevated pigmented nevus. 
But they may also occur in the ordinary 
hairy mole although Affleck! in a series of 
317 cases of malignant melanoma found 
none which occurred in hairy nevi. In 266 
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Fic. 1. Photomicrographs of a benign nevus, low and 
high power magnifications. Note the tightly packed, 
small, hyperchromatic ce]]s. Occasionally in some soft 
fleshy moles the cells become atrophied and come to 
resemble fibrous tissue. 


cases they developed from pre-existing 
nevi. Hazen* found only a very few malig- 
nant melanomas developing from hairy 
nevi. A great many malignant melanomas 
arise from non-recognizable nevi either 
those which are amelanotic or from nevi 
which are so small or obscured that the 
patient does not have knowledge of their 
presence. 

While most nevi become recognizable by 
puberty, some of the fleshy, pedunculated 
nevi may have their development delayed 
until later in life; this is particularly true in 
women in whom nevi may appear about 
the time of the menopause. Most of these 
nevi remain as tiny, unpigmented tumors 
which the body tries to extrude through 
the skin. They are seen as small filiform 
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Fic. 2. Same case as Figure 1. The patient had numerous non-pigmented moles of her face since birth. They 
looked more like papillomas. They gradually grew until they reached their present size. Biopsy taken from 
the large lesion on the chin showed the histologic picture seen in Figure 1. 

Fic. 3. Same case as Figure 1 and 2 which shows a follow-up photograph four months after electrocoagulation 


removal. 


excresences or tags which are nearly always 
confused with warts. They appear mostly 
on the neck, chest and perineum. A great 
number of these pedunuculated nevi, how- 
ever, may not contain neval cells. Occa- 
sionally the neval cells become atrophied 
and come,,to resemble connective tissue 
cells. 

The blue nevus is a sharply circumscribed, 
smooth, round or oval, indurated papule or 
nodule usually varying from 2 to 15 mm. in 
diameter occurring most frequently on the 
face and hands. There usually is a history 
of a solitary lesion which either has been 
present since birth or developed in infancy 
or early childhood and which has remained 
as such without increase in size. The blue 
nevus is a benign lesion but following 
trauma and inflammation may undergo 
malignant change. The blue nevus is char- 
acterized histopathologically by well formed 


mature dermal dopa positive melanoblasts 
having long bipolar dendritic processes 
laden with melanin pigment. 

The Mongolian spot is much larger than 
the blue nevus and occurs as an ill defined, 
bluish to mulberry colored or blackish 
plaque, usually in the vicinity of the sac- 
rum. It is present at birth but usually dis- 
appears in the third or fourth year of life. 
The Mongolian spot is also characterized 
by the dopa positive melanoblasts. 


MALIGNANT TUMORS ARISING FROM NEVI 


Not all malignant tumors occurring in 
benign pigmented nevi are malignant 
melanomas. Malignancy can occur in other 
than neval cells and new growths can arise 
from the basal cells and the squamous cells 
of a pigmented nevus. However, the most 
common malignancy is the malignant 
melanoma. 
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Fic. 4. The patient had this soft pigmented nevus since birth. It grew slightly with the years until it reached its 
present size. Histologically, the lesion was a benign pigmented nevus. 
Fic. 5. Same case as in Figure 4 three months after electrocoagulation removal. 


Fic. 6. Photomicrograph, low power, of a 
pigmented nevus. Note that the pigment is 
in the basal cell layer of the epidermis, in 
some of the cells of the corium and in many 
of the neval cells. 


Malignant melanomas may occur at any 
age from six months on; the average age of 
onset is fifty years. Malignant tumors of 
the skin are very rare among children but 
when they do occur they are apt to be 
malignant melanomas. However, Pack‘ 
says that before puberty malignant mela- 
nomas are not apt to metastasize. More 
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Fic. 7. Same case as Figure 6; note the numerous moles 
in this patient’s neck. The large lesion was removed by 
surgery and the histologic section is seen in Figure 6. 


than half of the malignancies arise from 
nevi that have been present at birth or 
shortly afterward. The nevi that appear in 
adult life are not of recent origin but make 
themselves visible at this time through 
increased growth and pigmentation. A 
great many of these also may give rise to 
malignant melanomas when fully developed 
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9 
Fic. 8. Pigmented nevi in neurofibromatosis. Nevi appeared about the age of five in this patient. Neuro- 
fibromas were found mostly in the cervical region. The patient also had numerous bilateral cystic lesions in 


his bones. 
Fic. 9g. Same patient as in Figure 8. 


or even when latent, for many malignant 
melanomas arise in areas where no definite 
nevi are present. 

The occurrence of malignant melanomas 
is about evenly divided among male and 
females. They rarely occur in negroes and 
when they do, they are most apt to be 
found on the least pigmented areas, 
namely, the soles of the feet, oral cavity 
and nail mattrix. 

In a series of cases reported by Pack‘ 
20 per cent of the malignant melanomas 
were found on the head and neck, 16 per 
cent on the foot, 18.7 per cent on the trunk, 
8.7 per cent on the leg, 10.9 per cent in the 
eye, 6 per cent on the hand, 6.5 per cent on 
the arm, 1.3 per cent on the skin of breast, 
I per cent on the male genitalia, 3 per cent 
on the female genitalia, 1.3 per cent within 
the oral cavity and 2 per cent were of 
undetermined origin. Drs. Butterworth 
and Klauder? in 650 cases found malig- 


nant melanomas had developed from moles 
located as follows: head 16.5 per cent, 
neck 7.7 per cent, trunk 15.5 per cent, 
genital and anal region 2.7 per cent and 
the foot 52.3 per cent. (Figs. 10 to 16.) 


PROPHYLACTIC TREATMENT OF NEVI 
TO PREVENT MALIGNANT DEGENERATION 


The incidence of malignant degeneration 
of nevi is infinitesimal when the number 
of moles in existence is considered. How- 
ever, the time elapsed between transition 
from a benign nevus to a malignant one 
is so very short (a few weeks or months) 
that often by the time the patient becomes 
aware of a change in character, metastases 
may already have occurred. For this reason 
prophylactic removal of nevi, especially 
the flat junctional type and slightly raised 
soft non-hairy lesions, should be done 
under any of the following conditions: 
Remove those that are darkly pigmented, 
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Fic. 10. Basal cell carcinoma in a pigmented nevus on the back. This patient has had this mole since birth. 
It gradually reached its present size. For the past six months a small, raised, ulcerative tumor occurred near 
the center of the pigmented patch. Biopsy showed basal cell carcinoma. The patient was diabetic and had 
heart disease so it was decided to try roentgen therapy. 

Fic. 11. Same case as in Figure 10 three months after the lesion received 4,000 r. (200 r. 20 times) with the 


following factors: 200 peak kv., 


0.5 mm. of copper and 1.0 mm. of aluminum filtration, 50 cm. skin focal dis- 


tance and port to cover the pigmented nevus. Notice that the basal cell tumor is gone and that the pigment 
in the nevus is also disappearing. Pigment often disappears in pigmented nevi after both radium and roentgen 
therapy; however, radiation is too dangerous to use in treatment of pigmented nevi. Occasionally, pigment 
disappears in negroes in the areas treated by radium or roentgen rays. 


either brown, black or bluish in color. 
Remove nevi appearing suddenly late in 
life or those occurring in areas subjected 
to trauma and irritation by clothing or 
occupation. Moles may be irritated by eye 
glasses, false teeth, collars, belts, suspend- 
ers, garters, rings and shoes. Moles on the 
inner sides of the thighs and legs may be 
irritated by horseback riding. Lesions on the 
hands and feet should be removed. Remove 
these lesions even if they are pale in color 
for they can give rise to the amelanotic 
malignant melanoma. These may be more 
malignant than the dark ones. Remove 
nevi which show increased pigmentation 
whether it be spotty or uniform. Remem- 
ber that moles normally increase their 
pigmentation on exposure to sunlight, and 
that deepening in color during summer 


January, 1949 


does not necessarily imply early malig- 
nancy; however, severe sunburn should be 
avoided. Remove those nevi that show a 
tendency to increase in size and elevation 
and those that show signs of hemorrhage 
and infection. Remove them if they cause 
pain. Those moles in scars from furuncles 
and carbuncles should be removed. A mole 
should be removed as soon as _ possible 
after trauma. Occasionally melanomas may 
develop six to eight months after trauma; 
this is especially true of those on the hands 
and feet. Do not wait until the melanomas 
have developed. 

Huge brown, black or bluish nevi involv- 
ing wide segments of the skin should be 
removed in infancy and childhood when 
the menace of malignant degeneration is 
usually absent. If the lesion is too large 
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Fic. 12. Squamous cell carcinoma in a pigmented nevus of the nose. This patient had had a pigmented nevus of 
the nose since birth, but in the past four months the center showed slight elevation and ulceration. Biopsy showed 
squamous cell carcinoma. Roentgen ray was given to the entire pigmented area. 

Fic. 13. Same case as in Figure 12 eight months after 6,000 r. (300 r. 20 times) units were given with the follow- 
ing factors: 200 peak kv., 0. mm. of copper and 1.0 mm. of aluminum filtration, 50 cm. skin focal distance and 
port to cover the nevus. Notice that the pigment disappeared along with the squamous cell carcinoma. 

Fic. 14. Pigmented nevus, malignant melanomatous degeneration. The patient was born with a pigmented lesion 
on the back of her neck. This always remained about the size of a ten cent piece. Seven years ago it began to 
darken and become bluer. For the next five years it gradually grew larger. Two years ago she visited a doctor who 
applied carbon dioxide ice on the mole. She had weekly applications for one and one-half years. The area increased 
in size in spite of the carbon dioxide ice. About one and one-half months ago several tumor areas grew out from 


the black mole and bled profusely. 


to remove in one stage with skin grafting, 
it may be done in several stages. A large 
ellipse of the tumor is excised from its 
center so that the scar of the approximated 
wound is a linear one running through the 
center of the remaining nevus. The second 
operation removes another ellipse with the 
previous scar. This can be repeated until 
the entire lesion is removed. While cutting 
through a nevus is safe before puberty, it 
is not safe to do this after puberty. Suffi- 
cient time is allowed between operations 
to permit stretching of adjacent elastic 
skin. In a child more stretching is possible 
than later in life. 

The blue nevus which has deeper blue 
black color and a much deeper deposition 
of pigment than the pigmented mole is 
recognized as a much more dangerous 
lesion to handle. They are found most 
frequently on the face and upper extremi- 
ties. However, although it is a benign 
lesion, when irritated to a malignancy this 


tumor and the Mongol mole form true 
melanosarcoma which metastasizes quickly 
and usually to the lung; therefore, remove 
the benign lesions early. 


METHODS OF TREATING NEVI 


Pigmented macules and patches are best 
left alone unless they must be removed for 
cosmetic purposes. Under local anesthesia 
they may be electrocoagulated. Surgical 
excision by scapel and electrocautery is 
used on hard and soft verrucous nevi. 

Both complete and incomplete removal 
of pigmented and nonpigmented nevi by 
electrocoagulation is done thousands of 
times without mishap. However, treating a 
lesion in this way, especially when the 
lesion is incompletely removed, a recur- 
rence of the lesion ensues once in a while 
and wide metastases follows very quickly. 
Of course this also occasionally follows 
what appears to be a complete surgical 
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Fic. 15. Photomicrographs of histologic section of same case as in Figure 14. Low and 
high power magnification shows malignant melanoma. The histologic picture of the tumor 
masses growing from this malignant nevus was similar to that seen in Figure 16. Very 


little pigment was present. 


Fic. 16. Photomicrograph of histologic sections of a malignant melanoma before (upper 
photomicrograph) and after roentgen ray treatment (lower photomicrograph). The 
patient had a pigmented nevus removed from her leg. It promptly recurred along with 
extensive metastases to her groin. Many hundred metastases also occurred along the 
entire extremity. Roentgen ray therapy was given only as a gesture. However, the metas- 
tases gradually disappeared. The lower photomicrograph was taken in a pigmented 
metastatic lesion which was beginning to dry up and disappear. Notice the lack of any 


melanoma cells. 


excision. It is hard to say whether the in- 
complete electrocoagulation stimulated a 
benign nevus to malignancy or whether 
the lesion was malignant all the while 
and therefore recurred. However this may 
be, there is no question about the fact that 
incomplete electrocoagulation of a malig- 
nant melanoma stimulates its growth and 
causes it to metastasize quickly. The open 
wound and secondary infection flare the 
malignant melanoma into greater growth. 

The hairy nevus can be treated effec- 
tively by electrolysis and later by removing 
the nevus surgically. Some say that a hairy 
nevus seldom shows evidences of change 
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toward malignancy. Even so, I believe 
that since some may develop malignant 
melanoma, they all should be removed 
especially when they increase in size and 
pigmentation. 

Fatty, lobulated and pedunculated nevi 
should be excised. 

The treatment of malignant lesions oc- 
curring in pigmented nevi is primarily a 
surgical one. I have treated patients with 
both basal cell and squamous cell tumors 
occurring in pigmented nevi in whom 
surgery would cause too much disfigure- 
ment, with both roentgen and radium 
therapy and the results were good. The 
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treatment of malignant melanoma is the 
removal of the primary lesion and its 
lymph-draining area. Radiotherapy of ma- 
lignant melanoma should be done on 
hopeless cases not because many will be 
benefited, but because occasionally one is 
radiosensitive. I have seen one such cure. 
In a group of 217 melanomas treated with 
radiation Pack* reported a disappearance 
of the primary lesion in five patients and a 
diminution in size in forty-seven other 
lesions. Thus about 2.5 per cent of these 
lesions are radiosensitive and disappear. 
Others are somewhat sensitive and become 
smaller. 

Pack‘ found that of 267 patients with 
malignant melanoma treated surgically 
only thirty-eight or 14.7 per cent survived 
five years. When a primary lesion was not 


too far advanced, their five-year cure in a 
group of seventy patients was 33 per cent. 

In thirty-two patients with axillary 
metastases in whom axillary dissection was 
done nineteen subsequently died, thirteen 
are living and well, four for over five years. 
In a similar series of thirty inguinal dis- 
sections twenty-four patients are dead and 


only six are living and well, some for five 
years. 
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TREATMENT OF PERITONITIS WITH PARENTERAL 
STREPTOMYCIN AND PENICILLIN* 


BuRNETT SCHAFF, M.D., J. GORDON SPENDLOVE, M.D. AND JAMES W. Topp, M.D. 


Swannanoa, North Carolina 


URING the past few years various 
chemotherapeutic agents have been 
used in. the treatment of peritonitis. 

Although the sulfonamides and penicillin 
alone or in combination lowered the mor- 
tality, there still was considerable room for 
improvement. Streptomycin given alone 
fell short of being ideal. In recent years 
considerable clinical, experimental and 
theoretic evidence has been accumulated 
which indicated that a combination of 
penicillin and streptomycin given parenter- 
ally would be of greater benefit than any 
previous method of treatment. Having 
used parenteral penicillin and streptomycin 
in the treatment of peritonitis, we are 
anxious to report our results. A survey of 
some of the data on which the choice of 
that mode of therapy is based appears 
indicated before describing our experience. 

Most cases of peritonitis are caused by 
Escherichia coli, some strains of non- 
hemolytic or alpha-hemolytic streptococci 
and Escherichia welchii, in that order of 
frequency. The gram-negative bacilli are 
notably resistant to penicillin but are 
sensitive to streptomycin. Farris! and his 
co-workers reported on a group of animals 
with experimentally induced peritonitis. 
Ninety per cent of the controls died. All 
of the animals that received a single injec- 
tion of streptomycin into the lumen of the 
appendix at the time of operation re- 
covered. Ninety per cent of the animals 
that received parenteral streptomycin sur- 
vived. In other animals 40,000 units of 
penicillin were placed in the lumen of the 
appendix at the time of operation; all 
survived. Two out of five rabbits that 
received penicillin parenterally died. It was 
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concluded that penicillin was effective 
in preventing toxemia and death but 
apparently less effective than streptomycin. 
Another laboratory study was conducted 
by Zintel? and his group. They reported a 
series of animals in whom experimental 
peritonitis had been produced. The results 
were as follows: (1) controls, 6.6 per 
cent survived; (2) parenteral streptomycin 
alone, 27.4 per cent survived; (3) local 
sulfonamide plus systemic penicillin and 
systemic sodium sulfadiazone, 40 per cent 
survived; (4) streptomycin parenterally 
plus the group of No. 3, 60 per cent sur- 
vived; (5) systemic penicillin plus systemic 
streptomycin, 70 per cent survived. Zintel 
(May 1947) quotes Nichols as stating that 
the combination of streptomycin and 
penicillin had a synergestic action against 
certain bacterial organisms, an action 
greater than the additive effect of each. 
The literature on peritonitis also con- 
tains reports of clinical investigations of the 
sulfonamides and new antibiotics. De- 
Bakey* reviewed the Army experience with 
streptomycin. This survey included thirty 
cases of peritonitis in which the patients 
were treated by parenteral streptomycin. 
Twenty of these were of appendiceal origin. 
The results were as follows: twenty-four 
improved, three died and the rest showed 
no change. He concluded that streptomycin 
given alone does not produce dramatic 
results in peritonitis although its use as an 
adjuvant to standard surgical measures 
seemed justifiable. Nichols and Harrell‘ 
reported their experience with strepto- 
mycin in the treatment of peritonitis and 
concluded that “streptomycin may prove 
of value in some cases of peritonitis.”” Most 


* From the Veterans Administration Hospital, Swannanoa, N. C. Published with the permission of the Chief 
Medical Director, Department of Medicine and Surgery, Veterans Administration, who assumes no responsibility 
for the opinions expressed or conclusions drawn by the authors. 
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of their patients were in advanced stages 
and that may have accounted for the 
statement that “‘our experience has been 
discouraging.” Streptomycin was used par- 
enterally and alone. The National Research 
Council’ in its report on streptomycin 
discussed fifty-three patients with per- 
itonitis of whom thirty-nine recovered, 
twelve died and two showed no effect. 
They concluded that the results were 
sufficiently encouraging to advocate using 
streptomycin in all cases of peritonitis in 
which the infecting organism was a sus- 
ceptable one. They believed that it might 
be desirable to inject streptomycin into the 
peritoneal cavity if the infection was 
generalized. 

Other authors have reported on the use 
of penicillin either alone or in combination 
with a sulfonamide. Imes® was able to study 
243 cases of peritoneal penetration caused 
by missels. He believed that sulfonamides 
and penicillin appeared to be equally effec- 
tive in the treatment and prevention of 
peritonitis, but was not impressed by the 
results of their local instillation into the 
abdomen. Griffin’ and his co-workers 
advocated a combination of parenteral 
penicillin and oral sulfadiazine in the treat- 
ment of acute appendicitis. They had a 
mortality of 1 per cent in the treatment of 
108 patients. Griffin also quotes Fauley as 
stating that in experimental peritonitis 
induced by the ligation of the appendix 
92.6 per cent of the dogs died. If penicillin 
is given at the time of the operation, none 
of the dogs died; but if it was delayed for 
twelve hours, 21 per cent of the dogs died. 
Thomas” and his group also reported good 
results in the treatment of generalized 
peritonitis with parenteral penicillin. It 
remained for Crile® to advocate large doses 
of penicillin given parenterally to overcome 
the penicillinase formed by the gram- 
negative bacilli. He advocated100,o0ounits 
of penicillin intramuscularly every two 
hours for two to six days, followed by a 
reduced dose for three to four days. He 
reported fifty cases of peritonitis of ap- 
pendiceal origin with no mortality. Al- 


though his results were good, it is now 
known that many gram-negative organisms 
are resistant to penicillin even though they 
do not produce penicillinase. 

Other data were available that enabled 
us to determine the dose of the antibiotics, 
their mode of administration and the fre- 
quency of injections. It has been well 
established that streptomycin has a pro- 
nounced effect on gram-negative bacilli 
while penicillin has a pronounced effect 
on the gram-positive cocci. A combination 
of the two appears to be ideal theoretically. 
It has also been established that both drugs 
appear in the peritoneal cavity promptly 
and in levels that equal that of the blood. 
Murphy® reported some experiments in 
which the peritoneal levels for strepto- 
mycin at times exceed the blood levels. 
Maximum serum levels of streptomycin are 
obtained one to three hours after a single 
intramuscular injection with a decrease 
over a period of ten to twelve hours. When 
streptomycin is given every four hours, 
there is a cumulative effect. On a dose of 
0.4 Gm. every four hours a maintenance 
blood serum level of 16 micrograms per cc. 
is achieved. Crile® states that when 100,000 
units of penicillin is given every two hours 
a blood serum level of 1.7 units per cc. is 
achieved in thirty minutes. In one hour 
the level is 0.8 units and in two hours 
0.3 units. A level of 0.02 units of penicillin 
per cc. is effective in the control of most 
penicillin sensitive organisms. 

We set up the following dose schedule for 
our patients: Each patient recetved 2 Gm. 
of streptomycin daily given in doses of 
0.4 Gm. intramuscularly every three hours 
for five doses. In addition, 100,000 units of 
penicillin were given intramuscularly every 
three hours. These agents were continued 
until signs of improvement occurred al- 
though one of our patients had to dis- 
continue penicillin because of a severe 
uncontrollable urticaria. A Levin tube was 
inserted into the stomach and hooked up 
to a suction apparatus if distention, nausea 
or vomiting‘'were present. The patients 
were given at least 3,000 cc. of fluid paren- 
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terally if the Levin tube was used. Usually 
1,000 cc. of normal saline were given plus 
amigen or plasma. Occasionally small blood 
transfusions were administered if the 
patient appeared toxic. No oxygen was 
used except for one patient who was ex- 
tremely dyspneic. No special effort was 
made to have the patients in Fowlers 
position; any comfortable position was 
permitted. Occasionally a rectal tube was 
inserted to aid abdominal deflation. 

Our present series is too small to be 
significant statistically. Nevertheless, our 
results have been dramatic and it was 
decided to make this a preliminary report 
and furnish representative cases as illus- 
trating our experience. The first patient 
had a perforated duodenal ulcer of long 
duration. This was confirmed by operation. 
Although the perforation was not closed, 
the patient made a smooth postoperative 
recovery. 


CASE REPORTS 


Case. This patient was admitted October 
14, 1947, with a history of having had severe 
epigastric pain for the past twenty-four hours. 
The admitting physician found slight tender- 
ness in the right upper quadrant with a sugges- 
tion of a mass in the region of the right upper 
rectus muscle. The patient’s general condition 
appeared to be good. The next morning the 
pain had radiated to the right lower quad- 
rant and there was marked tenderness and 
rigidity along the entire right side of the 
abdomen. There was tenderness in the right 
loin posteriorly. 

The abdomen was explored the following 
morning through a McBurney incision. The 
appendix was normal and there was a large 
amount of purulent material in this area. The 
incision was closed and a right upper rectus 
incision was then made. An ulcer was found in 
the duodenum perforating into the pancreas. 
There was a large amount of purulent material 
in the entire operative field. The pancreas was 
necrotic and friable in the region of its head 
and the muscles along the posterior right gutter 
were edematous and showed hemorrhagic 
changes. Because of the extreme number of 
adhesions and the friable nature of the pancreas 
and duodenum, the ulcer was not freed so as 
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to permit closure. A drain was placed down 
to the site of the perforation and the wound 
was closed. Cultures of the pus obtained at the 
time of the operation were negative. 

The patient was placed on routine treatment 
for peritonitis and given the two antibiotics in 
the recommended doses parentally. The drain 
was removed in six days. Both wounds healed 
nicely, the McBurney in one week and the 
right upper rectus incision in fifteen days. There 
was only slight distention of the abdomen 
during the first forty-eight hours. Following 
this, convalescence was entirely uneventful 
except for a slight elevation of temperature 
which persisted until the fourth postoperative 
day. 

We were extremely impressed by this pa- 
tient’s course in view of the fact that there 
was a large amount of purulent material in the 
abdomen and a proven perforation had been 
found which was not closed. Nevertheless, the 
patient was successfully able to handle the 
generalized peritonitis. 

Case u. This forty-two year old white male 
was admitted to the hospital on September 24, 
1947. About four days prior to admission the 
patient had developed pain in the epigastric 
region followed by vomiting. Several hours 
thereafter the entire abdomen had become 
painful with the maximum pain in the right 
upper quadrant. The pain radiated around the 
abdomen toward the vertebra posteriorly. 
There had been no bowel movement since the 
onset of pain. Extreme dyspnea and a non- 
productive cough were also present. The 
temperature at the time of admission ranged 
between 101° and 102° F. and the pulse between 
120 and 130. X-ray examination of the chest 
was negative. The white count was 22,100 with 
89 per cent polymorphonuclears. The electro- 
cardiogram was negative except for sinus 
tacchycardia. The patient was critically ill 
and showed marked distention of the abdomen, 
diffuse tenderness and rigidity over the entire 
abdomen and diffuse tenderness along the 
right posterior portion of the abdomen. 
Oxygen was required for marked dyspnea. A 
diagnosis of diffuse peritonitis was made, 
etiology undetermined. Several men had seen 
this patient and their diagnoses were as fol- 
lows: (1) perforated peptic ulcer; (2) empyema 
of the gallbladder with perforation; (3) retro- 
cecal appendicitis with perforation. 

The patient received our treatment for 
peritonitis but continued critically ill for two 
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weeks. About that time marked tenderness 
developed over the lower costal ribs on the 
right both laterally and posteriorly. The x-ray 
also revealed a marked elevation of the right 
dome of the diaphragm. On October 13, 1947, a 
right subhepatic abscess was found and 
drained. Culture of the pus at that time showed 
Escherichia coli. Following drainage the patient 
continued to have an elevated temperature for 
three days but improved markedly. The ab- 
domen became soft and the abdominal tender- 
ness and rigidity disappeared. In three days 
the patient became afebrile and asymptomatic. 
Several weeks after drainage of the subhepatic 
abscess a gallbladder series was done and this 
revealed a non-functioning gallbladder. 

This patient apparently had a generalized 
peritonitis of four days’ duration. At the time 
of admission his condition was critical. Under 
supportive therapy and treatment with anti- 
biotics the infection localized in the right 
subhepatic space where it could be drained. 
Following this, recovery occurred. 

Case 11. This patient, a twenty-nine year 
old white male, was admitted on October 27, 
1947, with a history of having had severe right 
lower quadrant pain for ten days. A diagnosis 
of acute appendicitis was made but the patient 
refused to enter the hospital. Vomiting was 
present the first few days but this ceased at the 
time of admission. The patient had had several 
severe chills. The pain in the right lower 
quadrant persisted with occasional radiations 
down the lateral aspect of the right thigh. 
During the last week of his illness the patient 
had had no bowel movement despite repeated 
enemas. At the time of admission the patient 
was acutely ill and showed diffuse tenderness 
over the right lower abdomen. Marked spasm 
and rebound tenderness were also present in 
that area. The patient’s temperature ranged 
from 100° to 103.6°F. with the pulse varying 
from 80 to 100. The blood count showed 18,400 
white cells with 86 per cent polymorpho- 
nuclears. A few of the examiners who had seen 
this patient thought that there was a suggestive 
mass in the right lower quadrant. A diagnosis 
of ruptured appendix with localized peritonitis 
in the right lower abdomen was made. The 
patient received our course of supportive 
therapy plus the two antibiotics. On November 
1st the temperature had become normal and on 
November 5th no mass could be felt in the 
right lower abdomen. On November 3rd 
streptomycin and penicillin were discontinued 


and the patient was allowed out of bed. The 
remainder of his course during hospitalization 
was uneventful. 

This patient had a localized peritonitis 
secondary to perforated appendix. The response 
to therapy was prompt and dramatic. 

Case iv. This patient, a white male thirty- 
one years of age, was admitted on August 4, 
1947. Twenty-four hours prior to admission 
the patient developed abdominal pain of a 
rather mild nature. He vomited three times 
following the onset of the pain and had a 
temperature of about 100°F. He stated that 
he had had a similar episode during the past 
three years. He did not appear acutely or 
chronically ill and there was practically no 
tenderness on deep pressure in the right lower 
quadrant. The white count showed 10,800 cells 
with 85 per cent polymorphonuclears. The 
admitting physician made a tentative diag- 
nosis of gastroenteritis. On August 6th the pain 
recurred and localized in the right lower 
quadrant. Marked tenderness was noted at this 
time with elevation of temperature. An 
appendectomy was done on August 6, 1947, 
and an acute gangrenous appendix with 
perforation was found. The operator stated 
that the cecum was markedly involved in the 
inflammatory process but there was very little 
generalized peritonitis reaction. The patient 
was placed on penicillin and streptomycin the 
day following operation. An infection of 
the wound developed postoperatively which 
drained pus containing Escherichia coli. The 
temperature ranged to 101—5°F. until August 
15th, but there was never any but slight dis- 
tention and the patient was able to pass gas 
from his rectum spontaneously. By September 
3rd the wound had healed and the patient was 
discharged. 

This is a case of a gangrenous perforated 
appendix treated by appendectomy. A wound 
infection developed but recovery occurred 
under our regimen of supporative therapy plus 
the two antibiotics. Unfortunately he received 
150 mg. of streptomycin instead of the larger 
dose we now advocate. The larger dose may 
have prevented the occurrence of a draining 
wound. 

Case v. This patient, a white male, age 
twenty-four, was admitted on October 29, 1947. 
The day before admission he experienced pain 
in the epigastric area. This was followed by 
vomiting and radiation of the pain to the right 
lower quadrant. On examination there was 
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marked tenderness and moderate rigidity in 
the right lower abdomen. The appendectomy 
was done on October 29th and an acute sup- 
purative appendix was found. Because of the 
difficulty in removing this appendix in the usual 
manner, the surgeon decided to do the appen- 
dectomy by the retrograde method. After 
ligating the base of the appendix and severing 
it distal to the ligature, the surgeon proceeded 
to work on the remaining portion of the 
appendix. During this procedure he noticed 
that fecal contents were appearing in the oper- 
ative site. A search of the field revealed that the 
ligature which had been tied around the base 
of the appendix by one of the trainees had 
slipped off and that liquid cecal contents were 
appearing in the operative field. The wound 
in the cecum was closed in three layers but 
there had been moderate soiling of the peri- 
toneal cavity before this could be accomplished. 
The patient was given our routine treatment 
for peritonitis plus parenteral doses of penicillin 
and streptomycin. Temperature ranged from 
99° to 101°F. the following two days but was 
normal after that period. The pulse went up to 
100 the first day but came to normal levels 
after that period. At no time was there any 
abdominal distention and the patient’s general 
condition was very good postoperatively. The 
wound healed by primary union and he was 
discharged on November 7th. 


During this study the question arose as 
to the dosage of streptomycin and | 
frequency of administration. Some of our 
patients received streptomycin in doses 
much smaller than those we now advocate 


or else at much longer intervals. The 
penicillin was administered in doses of 
100,000 units every three hours but the 


patients received either 150 mg. of strepto- 
mycin every three hours or 0.2 Gm. every 
six hours. These patients did not do as well 
as we had hoped. Testing the organisms of 
each case of peritonitis for sensitivity to 
penicillin and streptomycin may be of aid 
in determining dosage. 


CONCLUSION 


There is clinical, laboratory and theo- 
retic support for the combined use of 
parenteral streptomycin and penicillin in 
the treatment of peritonitis. 
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TRANSTHORACIC TOTAL GASTRECTOMY FOR 
CARCINOMA OF THE STOMACH* 


I. Jack Vipcorr, M.D. 
Los Angeles, California 


N the past the general attitude of 

surgeons toward carcinoma of the 

stomach was wholly pessimistic and 
it was generally thought that patients 
afflicted with this diesase were classified as 
hopeless. The reason for this pessimism 
was due to the fact that the patients did 
not consult the surgeon early in the disease 
and there was a tendency among medical 
men to procrastinate and treat these 
patients medically without realizing the 
consequences of lesions in the stomach. 
It takes careful analysis and cooperation 
among the patient, the practitioner and 
the roentgenologist to discover these cases 
early. Only early surgery will give a more 
hopeful picture in these cases in the future. 

Schlatter in 1897 performed a total 
gastrectomy upon a patient who lived one 
year and fifty-three days and, subsequently, 
died of a recurrence. Finney and Rienhoft 
reported that until 1929 the mortality 
rate in all cases of total gastrectomy re- 
ported in the literature was 53.8 per cent. 
Subsequently, the mortality rate has been 
greatly reduced. Coller in 1943 reported a 
mortality of 10.5 per cent and W. 
Longmire, Jr. in 1947 reported twenty 
cases with a mortality of 10 per cent. In 
1932 the resection rate for lesions of the 
stomach was g per cent whereas in 1939 
it was 43 per cent and the mortality rate 
had decreased from 53.8 to 13 per cent 
In 1945. 

It is evident, therefore, that these 
patients with carcinoma of the stomach do 
not have an entirely hopeless outlook at 
the present time. The reason for this is 
that we are resecting entire stomachs 
more frequently; this is made _ possible 
because of our greater knowledge of 
anesthesia and our greater application of 


surgical technic with the use of chemo- 
therapy. 

At present we lean toward complete 
removal of the diseased organ. To accom- 
plish this the surgeon must be familiar 
with the best possible approach for each 
individual patient. The transthoracic ap- 
proach is a relatively recent addition in 
handling patients with cancer of the 
stomach. It gives free exposure and com- 
plete visualization of the field of operation 
and it therefore makes it possible to 
accomplish radical surgical treatment. 

The transthoracic approach was based 
on the experimental work by Mickulicz, 
Sauerbruch and others during the period 
of 1895 to 1905. Adams and Phemister 
used this approach in 1938 for carcinoma 
of the lower esophagus and cardia of the 
stomach. Recently great impetus toward 
this approach for carcinomas of the cardia 
and fundus of the stomach and the esopha- 
gus was due to Garlock, Phemister and 
Churchill and Sweet. The technical ad- 
vantages of this approach are now well 
established and the field has been expanded 
to include complete removal of the stomach 
with esophagojejunostomy as well. 

The prognosis in total gastrectomy for 
carcinoma of the stomach is not too hope- 
ful. At present we have no statistics based 
on a five-year postoperative basis. Church- 
ill and Sweet reported ten survivals from 
the operation. Two died of recurrence and 
the remainder have been well three months 
to one and one-half years after the opera- 
tion. Garlock reported twenty-two cases 
with nine deaths, of the thirteen survivors 
four died of recurrence from seven to 
thirteen months and nine were alive for 
periods of three months to two and one-half 
years after the operation. While we have 
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no records as yet of five-year cures, we 
have at least been able to provide these 
patients with comfort during their survival 
period. 

Gastrectomized patients do not react too 
badly to the absence of their stomach. 
Diarrhea is sometimes prominent and it is 
thought to be due to the removal of hydro- 
chloric acid which normally has an at- 
tenuating effect on the bacterial flora of 
the upper gastrointestinal tract. Steator- 
rhorea may be present due to disturbances 
in fat digestion. There may be disturb- 
ances in the hemopoietic system such as 
secondary anemia although Waugh at the 
Mayo clinic reported a case of total gas- 
trectomy which was done for a benign 
lesion. This patient is still alive after seven 
years but is now developing signs re- 
sembling pernicious anemia, such as glos- 
sitis and changes in the structure of the 


red blood cells. 


CASE REPORT 


The patient was a fifty year old white Rus- 
sian female. She entered the clinic of the 
Cedars of Lebanon Hospital on October 9, 
1946. Her chief complaint was pain in the epi- 
gastrium for the past two years, loss of weight 
for six months and loss of appetite for the 
past three months. She stated that she was 
perfectly well until two years ago when she 
developed moderate epigastric pain which was 
relieved by food. She consulted a local physi- 
cian who had a gastrointestinal series taken 
which revealed a gastric ulcer. The patient was 
placed on an ulcer diet with medical manage- 
ment. About one year ago the epigastric pain 
became more severe and an additional gastro- 
intestinal series was requested; it showed that 
the ulcer had become enlarged. The patient 
was allowed to continue on medical manage- 
ment. About six months before admission the 
epigastric pain became constant and aggra- 
vated by food so that minor relief of pain was 
experienced only for about thirty minutes 
between meals. Three months before admission 
the patient’s appetite became poor and she 
lost about 6 pounds. For the next two months 
the pain increased in severity; therefore, she 
entered the clinic. 

Past history revealed no serious illnesses. 
She was operated upon in 1939 for removal of 
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a benign cyst in her left breast, and in 1941 
she had a hysterectomy for a uterine myoma. 
A systemic review other than the gastrointes- 
tinal tract revealed no significant symptoms. 

Physical examination revealed a slight, well 
nourished and well developed female. Systemic 
examination was normal outside of the ab- 
dominal findings which was tenderness in the 
epigastrium and the left upper quadrant. A 
large, irregular and firm mass filled the entire 
left mid-epigastrium, the left upper quadrant 
beyond the costal margin and higher than it 
was possible to palpate. 

X-ray showed a large filling defect of the 
stomach resembling carcinoma. The other 
essential laboratory findings showed moderate 
anemia; blood protein: albumin, 2.7 Gm. and 
globulin 2.1 Gm.; 2 plus blood in stools. 

The patient was prepared for surgery with 
blood transfusions, amino acids, proteins and 
vitamins. She was operated upon October 14, 
1946, and because the mass extended so far 
above the left costal margin it was decided 
that the adequate approach would be through 
the transthoracic route. 

Intratracheal cyclopropane anesthesia was 
used. An incision was made over the left 
eighth rib. The incision was developed through 
the layers and the eighth rib was removed. 
The seventh and ninth ribs were detached at 
the posterior attachments and the intercostal 
nerves ligated. The pleural cavity was entered 
and the left lung deflated. The pulmonary 
ligament was isolated and the esophagus was 
dissected free and followed to the hiatus where 
the diaphragm was incised and the peritoneal 
cavity was exposed. The left phrenic nerve 
was crushed. There was a large ulcerated and 
fungating lesion of the entire stomach. The 
stomach was adherent to the pancreas pos- 
teriorly. The spleen was removed. The left 
gastric and epiploic arteries were ligated. The 
gastrohepatic and gastrocolic omentum were 
ligated and the stomach freed from the pan- 
creas and separated at the duodenum. The 
duodenum was closed with three layers of 
suture, using silk for the outer layer. The 
jejunum was freed at the ligament of Treitz up 
to the central mesentery so that the jejunum 
was brought up antecolic and anastomose to 
the esophagus without tension. Silk interrupted 
suture was used in all layers of the anastomosis. 
The proximal limb of the jejunum was folded 
over the anastomosis so that this portion was 
obstructed thus preventing regugitation of 
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Fic. 1. A barium meal taken five months after total 
gastrectomy shows an adequate esophagojejunal 
stoma. There is no dilatation of the esophagus and 
there is no barium in the proximal loop of the jejunum; 
there is normal progress of the meal. 


alkaline juices postoperatively. An entero- 
anastomosis between the two limbs of the 
jejunum was then done. A Levine tube was 
passed through the anastomosis into the distal 
limb of the jejunum and that outer portion of 
the tube which emerged from the nares was 
sutured to the cheek to prevent possible acci- 
dental removal of the tube. The jejunal-eso- 
phageal anastomosis was sutured to the dia- 
phragm. The diaphragm was sutured and be- 
fore the pleural cavity was closed a catheter 
was inserted through the ninth interspace into 
the pleural cavity for ufderwater drainage. 
The lungs were inflated every twenty to thirty 
minutes as well as at the conclusion of the 
operation. 

The postoperative course was essentially un- 
eventful. The patient received adequate blood, 
penicillin, oxygen, intravenous glucose and 
electrolytes and about 3,000 cc. of amigen by 
continuous drip through the Levine tube. 

The oxygen was discontinued after the third 
day and the pleural catheter removed after 
seventy-two hours. She developed a slight 
cough but no fever; a chest film showed a 
slight amount of fluid which cleared spon- 


taneously in a few days. The patient was tak- 
ing fluids on the fifth postoperative day and 
she was out of bed on the sixth postoperative 
day. The skin sutures were removed on the 
ninth postoperative day and at that time the 
patient was tolerating a soft diet and the Levine 
tube was removed. 

The patient continued to improve and she 
was discharged on November 11, 1946. At the 
time of discharge she was on a large protein 
and low residue diet. The red blood count was 
4,215,000; hemoglobin, 80 per cent; serum 
albumin, 4.1 Gm.; globulin, 3.9 Gm.; blood 
chlorides, 495 mg.; a cholesterol 222 mg. She 
was followed in the out-patient department and 
she continued to improve and gain weight. She 
has accommodated to several feedings of a 
general diet daily without distress. 


Comment. This patient was treated 
medically for two years although her symp- 
toms and x-ray findings suggested ulcer 
of stomach and early carcinoma. Not until 
this patient had a large, irregular mass 
that was palpable was she subjected to 
surgery. No doubt had earlier surgery been 
performed more could have been offered 
this patient. While the condition at the 
time of surgery appeared hopeless, radical 
surgery gave this patient comfort during 
her survival period. 


CONCLUSION 


Until recently carcinoma of the stomach 
was generally considered beyond the scope 
of radical surgery and these patients were 
placed in a hopeless group. At present we 
believe that: (1) surgery offers the only 
hope of cure; (2) palliative resection is 
worth while; (3) the mortality rate for 
total resection has progressively dimin- 
ished due to improvement in technic, 
improvement in pre- and postoperative 
management and to improvement and 
advances in anesthesia and chemotherapy. 

The case herein reported is that of a late 
case of carcinoma of the stomach, with 
total resection and esophagojejunostomy 
accomplished through the transthoracic 
approach. Five months after surgery there 
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was no evidence of recurrence and the 
patient was gaining weight and was free 
from distress.* 
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the operation, the patient is alive. 


GiLBertT and Dunlop of Edinburgh found that postprandial hypo- 
glycemia was a rather common occurrence in patients recently subjected to 
partial gastrectomy. Clinically, these patients had vertigo, epigastric dis- 
tress, weakness, sweating, etc., and the authors believe that this syndrome 
and the so-called “dumping” syndrome are identical. They believe that 
in each case the basic cause is the rapid absorption of food, especially 
carbohydrates from the jejunum. This syndrome, therefore, is more apt to 
occur when the patient’s diet is especially rich in carbohydrates. This in- 
creased sugar absorption causes an increased insulin secretion and this is 
eventually followed by a temporary hypoglycemia. The authors therefore 
suggest that the meals of such patients should contain less carbohydrate 
and more fat. They also used 1 ounce of olive oil before meals, with re- 
sultant success. They also experimented with ephedrine in % gr. doses 
one-half an hour before meals, three times a day, with success. The authors 
also noticed that these symptoms could often be averted if patients received 
six smaller meals at more frequent intervals each day instead of three large 
meals. All these suggestions seem well worth while and this whole study 


merits further investigation and more consideration. (Richard A. Leonardo, 
M.D.) 


January, 1949 


CONTROL OF “INTRACTABLE PAIN” BY SPINAL GANGLIA 
BLOCK 


A. L. Soresi, M.D. 
New York, New York 


HE possibility and efficiency of con- 

trolling pain originating from the 

neck down by blocking the spinal 
ganglia with adequate anestheto-devitaliz- 
ing solutions are based on definite anatomic 
and physiologic axioms and clinical results. 
The reasons why spinal ganglia block will 
succeed in controlling the modalities of 
pain, called intractable pain, when block- 
ing or surgical destruction of other nerve 
structures have failed, will become self 
evident when the axiomatic data on which 
it is based are properly analyzed and 
interpreted. 

The anatomo-physiologic data which 
are accepted as factual knowledge so 
indisputably that they can be considered 
as anatomo-histologic and physiologic axi- 
oms on the basis of which we can draw 
exact deductions concerning the effects of 
blocking of the spinal ganglia are the 
following: 

1. The posterior roots are physically 
separated in the peridural space from the 
anterior roots and are composed of and 
contain all the afferent sensory cerebro- 
spinal and sympathetic nerve fibers which 
peripherally form a most intricate intimate 
and complex network specially through 
the blood vessels. 

2. The spinal ganglia are aggregations 
of nerve cells transforming that portion 
of the thirty-one pairs of posterior roots 
located in the peridural space close to the 
foramina conjugata into comparatively 
large spindle-shaped swellings. 

3. The spinal ganglia are considered as 
peripheral sensory centers because they 
contain the cell bodies of all the afferent 
cerebrospinal and sympathetic neurons. 

4. The cell body is the vital trophic 
center of the whole neuron. 

5. In accordance with the Wallerian law, 


destruction, devitalization or temporary 
block of the cell body will, of necessity, be 
followed by simultaneous destruction, de- 
vitalization or temporary block of both 
the central and peripheral processes from 
the medulla to the tip of fingers and toes 
and the viscera. This means that all the 
physiologic and pathologic connections 
between other nerve structures whose cell 
bodies have been destroyed, devitalized or 
temporarily blocked, will per force also 
be destroyed, devitalized or temporarily 
blocked. In other words, the whole afferent 
neuron and its physiologic and pathologic 
connections will be put out of commission 
when its cell body is put out of commission. 

6. The existence of the peridural space. 

7. The physical possibility that anes- 
theto-devitalizing solutions may be intro- 
duced in the peridural space with direct 
effect limited to the spinal ganglia. 

8. The comparatively large size of the 
spinal ganglia practically blocking the 
posterior aspect of the foramina conjugata. 

From the preceding axiomatic data we 
can logically deduce one of the unique 
characteristics of spinal ganglia block, i.e., 
that theoretically it is possible to obtain 
anesthesia from the neck down without 
affecting efferent motor structures. 

It remains to be proven: (1) Why spinal 
ganglia block can succeed in controlling the 
modalities of pain known as intractable 
pain while blocking of or surgical inter- 
ventions on other nerve structures fail to 
control them; and (2) a block limited to the 
spinal ganglia is clinically obtainable, 
effective and safe. 

In order to understand fully the unique 
effectiveness and safety of spinal ganglia 
block one should consider the complexities 
of nerve structures and specifically the fact 
that these normal complexities become 
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perversely more complex when nerve 
structures are deeply affected directly and 
indirectly by complex pathologic condi- 
tions, such as malignancies. The evident 
intricacies and complexities of the periph- 
eral processes of the sensory neurons, 
especially in relation to blood vessels, are 
generally well known while those of the 
central processes are less known. Therefore 
it might be useful to review briefly the most 
striking. 

“Afferent Paths in the Spinal Cord. We 
have been at some pains to make clear the 
course and distribution of the dorsal root 
fibers within the spinal cord because all 
afferent impulses which reach the cord are 
carried by them. Interoceptive fibers from 
the viscera, proprioceptive fibers from the 
muscles, tendons and joints, as well as 
exteroceptive fibers from the skin are 
included in these roots; and among the 
latter group are several subvarieties, medi- 
ating the afferent impulses out of which the 
sensations of touch, heat, cold, and pain 
are elaborated.” 

“The extreme length which the process 
of one of these neurons may attain will be 
appreciated if one considers that a single 
nerve cell located in a lumbosacral ganglion 
may not only send a peripheral process to 
one of the toes but its central branch, after 
entering the spinal cord, may bifurcate 
into two branches, one of which ascends 
the whole length of the spinal cord. In 
this case, the total length of the neuron 
would equal approximately the distance 
from toe to nape of neck.”’? 

“The descending branches pass through 
many segments of the spinal cord, so that 
the branches from the sensory nerves of the 
cervical plexus can be found in the sacral 
segments.’’ 

Because of these and other still unknown 
complexities, smooth, normal function of 
nerve structures is possible only when their 
normal anatomohistologic integrity allows 
each nerve structure to perform the special 
duty assigned to it by evolution, thus 
assuring a definite physiologic pattern of 
coordinated, cooperative, interdependent 
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functional activities. How is this pattern 
distorted in cases suffering from intractable 
pain? In peripheral sensory neurons, beside 
the cell bodies, three definite portions can 
be distinguished each with a specific limited 
function: (1) the receptors for the percep- 
tion of stimuli; (2) the fibers for the trans- 
mission of nerve impulses; (3) the means 
of synaptic connection with other neurons. 
In the central sensory neurons there are no 
receptors; their nerve fibers end on both 
sides with structures for interneuronic con- 
nections through synapses. It is essential 
to understand and consider the capital 
importance of the following physiologic 
axioms which establish clearly the essential 
difference between the functional behavior 
of normal neurons and those pathologically 
altered in order to appreciate the unique 
effectiveness of spinal ganglia block in 
controlling modalities of pain considered 
up to now intractable: 

(1) The only portions of the nerve struc- 
tures intended to be stimulated are the 
receptors. In order to attain this aim 
evolution has devised well known effi- 
cient means which simultaneously facilitate 
stimulation of the receptors and prevent 
stimulation of any other portion of the 
nerve structures. It is imperative that it 
be so, because the function of the sensorium 
is informative and the receptors are only 
and very complex organs of different 
histologic structure developed by evolution 
for the sole purpose of furnishing specific 
information. Consequently stimulation of 
any other portion of the nerve structures 
would cause confusion, to say the least, and 
the normal pattern of nerve function can 
be maintained only if the normal cycle of 
impulses starts exclusively from the in- 
formative organs, namely, the receptors, 
runs to the centers and from the centers 
to the effectors. It is axiomatic knowledge 
that exclusive one way direction, cen- 
tripetal for afferent impulses and cen- 
trifugal for motor impulses, is essential to 
the normal function of nerve structures. (2) 
Direct stimulation of all varieties of nerve 
fibers starts impulses which run in both 
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directions along the fibers, i.e., centripetally 
and centrifugally. (3) Evolution has as- 
sured the one direction of impulses by 
placing both the receptors and the effectors 
at the extreme periphery, by adequate 
insulation of nerve fibers singly and in 
group and by the polarity of the synapses, 
thus forcing the spreading of the nerve 
impulses in certain predetermined direc- 
tions and to predetermined structures. (4) 
Nerve current, analogously to electric 
current, escapes along the lines of minor 
resistance when the insulation of its con- 
ductors, i.e., nerve fibers, becomes in- 
adequate. (5) The factors which assure 
adequate essential insulation of nerve 
structures are: (1) proper media; (2) 
normal intercellular tension; (3) biophys- 
ical means, such as neurilemma and myelin 
sheaths. 

Although only the modalities of intrac- 
table pain which are caused by malig- 
nancies are hereby discussed, evidently, 
except for secondary peculiarities, the same 
considerations apply to all modalities of 
chronic pain. In malignancies, especially 
after ineffectual deep therapy, the inter- 
cellular tension becomes abnormal, often 
being substituted by true compression, the 
media are always profoundly altered and 
the biophysical means of insulation are 
either totally destroyed or seriously dam- 
aged. Cross currents resulting in abnormal 
cross stimulation of neighboring nerve 
fibers follow inadequacies of insulation. 
Nerve short circuits physically and dys- 
functionally analogous to electric short 
circuits result between neighboring fibers 
when their insulation becomes inadequate 
causing disconcerting complex abnormal 
interactions between the various afferent 
and efferent neurons. Moreover, stimulation 
and the generation of impulses does not 
remain limited to the receptors; damaged 
afferent and efferent fibers turn into linear 
receptors which are easily stimulated 
directly and through abnormal cross cur- 
rents from neighboring fibers. Stimulation 
of the highly irritable nerve fibers perverts, 
distorts and completely disrupts their 
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normal function, which is limited to one 
way specifically predetermined conductiv- 
ity. Volleys of abnormal impulses chaotic- 
ally jump to and from afferent and efferent, 
fast and slow cerebrospinal and autonomic 
fibers and, running antidromically, disrupt 
synapses by butting against them and in 
inextricable turmoil riotously bombard 
centers, effectors and receptors to which 
they were not destined. 

Proper consideration of the Wallerian 
law explains clearly why the volleys of 
these abnormal impulses, which cause the 
well known simultaneous sensory, motor, 
circulatory and secretory dysfunctions 
observed in cases of malignancies with 
unbearable and intractable pain, can evi- 
dently be stopped only by blocking the 
spinal ganglia with appropriate anestheto- 
devitalizing solutions. All the pathologic 
connections created by the malignancy 
between any and all portions of the periph- 
eral afferent sensory neurons of the focus 
doloris and any and all other nerve struc- 
tures must be absolutely thoroughly de- 
stroyed in order to prevent any painful 
impulse generated therefrom being some- 
how shortcircuited to the centers. The 
importance of doing so becomes self- 
evident if we consider the well known fact 
that thorough and completely done de- 
structions of nerve structures either by 
alcohol or surgery have often failed not 
only to control the pain permanently but, 
beside unbearable functional disturbances, 
have also been the direct cause of most 
distressing additional new modalities of 
pain, as exemplified by the unbearable 
girdle pain which appears after chordot- 
omy. It is self-evident that these cases 
prove that all the pathologic connections 
caused by pathologically shortcircuited 
nerve structures could not be destroyed by 
the procedures adopted. Obviously devital- 
ization of the vital trophic center of the 
whole neuron, i.e., the cell body located 
in the spinal ganglia will automatically, 
according to the Wallerian law, devitalize 
the whole neuron in its entirety together 
with all its normal and pathologic con- 
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nections, whether the neuron is a short one 
or its processes extend from the medulla 
to the tip of the toes. Monsieur de La Palice 
would say that devitalized receptors cannot 
be stimulated and generate impulses; 
devitalized fibers cannot transmit impulses 
nor be directly stimulated; devitalized 
interneuronic connecting organs cannot 
make synaptic connections. Stated in 
different words, the fact remains that 
devitalized neurons cannot under any 
circumstances generate nor transmit im- 
pulses painful or otherwise. Consequently, 
if our fundamental axiomatic anatomo- 
histologic and physiologic knowledge of 
nerve structures is correct, it can be 
logically asserted that blocking of the 
spinal ganglia containing the cell bodies 
of the neurons innervating the focus 
doloris with appropriate devitalizing solu- 
tions will positively control the modalities 
of pain, up to now called intractable, 
because no impulse can either originate or 
be transmitted from the loci, the neurons 
of which have been devitalized in their 
entirety. 


CLINICAL ASPECTS 
OF SPINAL GANGLIA BLOCK 


The spinal ganglia can be easily and 
effectively blocked through the peridural 
route. It is fundamentally important to 
establish immediately that the type of 
block variously designated as peridural or 
epidural, caudal anesthesia or block and 
spinal ganglia block have in common only 
the route chosen to effect them, nothing 
else. Their aims and the mechanism of their 
effects and technic are radically different. 
It suffices to state that with peridural 
anesthesia, efferent and afferent structures 
are simultaneously and equally blocked 
efficiently because the structures actually 
blocked are the first portions of the mixed 
spinal nerve which lie outside of the peri- 
dural space. As a matter of fact, peridural 
anesthesia or block is a misnomer because 
the blocking effects take place within and 
beyond the foramina conjugata through 
which most of the anesthetic solution is 
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compelled to ooze out of the peridural 
space. This statement is not meant as a 
disparagement; it is made solely in order 
to clear the fundamental differences be- 
tween spinal ganglia block and the mis- 
named peridural block, which is actually 
the ideal method of obtaining the abso- 
lutely perfect and most effective para- 
vertebral block. As a matter of fact, no 
other artifice but the technic of peridural 
anesthesia by which the anesthetic oozes 
out of the foramina conjugata could pos- 
sibly so thoroughly surround and bathe 
without waste and, consequently, so ideally 
block the mixed spinal nerves at their 
origin. 

Spinal ganglia block means exactly a 
block limited to the spinal ganglia which 
is proven by the fact that patients anes- 
thetized, for instance from the waist down, 
can freely walk, their walk resembling the 
walk of tabetics. The solution injected in 
the peridural space with the aim of block- 
ing solely the spinal ganglia must remain 
wholly and exclusively in the posterior 
aspect of the peridural space and consti- 
tute a reservoir of devitalizing material, the 
action of which is slow but lasts a consider- 
ably long time. The solution must be 
concentrated and its amount must be 
absolutely limited to that which will 
saturate only the posterior aspect of the 
peridural space. Weak, abundant solutions 
cannot produce spinal ganglia block. 

Clinical considerations on spinal ganglia 
block used in over 2,000 surgical cases in 
the last ten years are completely bypassed, 
except to mention that the addition of 
alcohol to the anesthetic solution, which 
turns it into an anestheto-devitalizing 
solution, is the only variance when spinal 
block is used for the control of chronic 
pain. The addition of the alcohol to the 
basic surgical 10 per cent solution of 
novocaine gives it devitalizing character- 
istics absent in the plain novocaine solu- 
tion. The amount of alcohol added varies 
from 5 to 25 per cent, according to the 
degree of devitalization desired. The fol- 
lowing considerations have guided the 
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determination of the amount of alcohol to 
be added to the basic 10 per cent novo- 
caine solution. It is essential to avoid the 
caustic action of pure and high dilutions 
of alcohol in the peridural space. It is not 
necessary to destroy the spinal ganglia in 
order to obtain pain control. It is prac- 
tically always possible to control even the 
most severe pain without penalizing the 
patient with total loss of sensation. This 
statement requires some explanation. It is 
generally admitted that the smaller naked 
fibers are responsible for pain. The cell 
bodies of the smaller naked fibers are pro- 
portionally also smaller and more easily 
affected by the anestheto-devitalizing solu- 
tion than the cell bodies of the myelinated 
fibers which mediate fundamental sensa- 
tions most worthy of preservation. The 
greater the amount of alcohol added to 
the basic 10 per cent novocaine solution 
the more extensive is the devitalization 
of the cell bodies. In other words, the 
larger cell bodies require a larger amount 
of alcohol than the smaller to be devital- 
ized. Consequently, it is scientifically 
logical and clinically most advantageous 
to limit the devitalization to the smaller 
cell bodies and preserve the larger ones 
when possible by limiting the amount of 
alcohol to the minimum required for the 
control of pain. 

Evidently the anatomo-histologic and 
clinical factors concerned with the effective 
control of intractable pain are too many 
and too complex to be fully discussed in a 
short paper, but the following basic outline 
of conduct will aid the physician to deal 
with his patients in the most humane, 
scientific and effective manner. The basic 
principle is that preservation of as much 
normal sensation as possible is of the ut- 
most importance. Consequently, because 
of the impossibility of determining a priori 
how the spinal ganglia of each patient will 
respond to the devitalizing process and of 
the fact that spinal ganglia block is neither 
a difficult nor an expensive procedure, it is 
preferable to repeat the block than to use 


the larger proportions of alcohol. The aver- 
age effective amount of alcohol has been 
found to be from 5 to 15 per cent. Perma- 
nent control of pain, with preservation of 
normal sensations, has been obtained in 
some cases either with a single block or 
with blocks repeated at various intervals 
and the addition of only 5 per cent alcohol 
to the basic 10 per cent novocaine solution. 
These represent the absolutely ideal results 
which, however, unfortunately cannot be 
expected in all patients and which are not 
obtainable in those whose psyche has been 
deranged to the point that even the slight- 
est ordinary pain and simply the fear of 
pain has become intolerable and who 
confuse pain with other miseries inherent 
in malignancies. In these cases it is advis- 
able to use immediately the higher pro- 
portions of alcohol, namely, 15 per cent 
and repeat the block with higher percent- 
ages, if necessary; or when conditions are 
desperate and there is nothing to preserve, 
to use the highest percentages directly, 
namely, 20 or 25 per cent. The best guide 
on the optimum percentage of alcohol for 
each patient is the amount of cooperation 
that he or she offers. With the most 
cooperative patients the treatment should 
be started with the basic 10 per cent novo- 
caine solution containing 5 per cent alcohol, 
and the block repeated either with the 
same percentage of alcohol or an increased 
percentage according to the devitalizing 
effects produced by the previous percent- 
age, taking notice of the fact that the 
devitalizing effects and consequent period 
of pain relief of each successive block lasts 
much longer than those of the preceding 
blocks. Thus, while an intelligent, coopera- 
tive patient may be ideally treated with a 
series of blocks done with the 5 per cent 
alcohol percentage with consequent preser- 
vation of normal or quasi normal sensation, 
the very uncooperative, psychically upset 
patient must be treated progressively less 
ideally with a single or a couple of blocks 
and consequent more or less marked loss of 
sensation. 
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TECHNIC 


The technic of spinal ganglia block is 
per se not more difficult than an ordinary 
spinal tap. However, its efficiency and 
absolute safety depend solely on whether 
or not all the safety measures are observed 
which have proven 100 per cent reliable in 
over 2,000 cases, some of whom pre- 
sented very serious technical and clinical 
difficulties. 

The anestheto-devitalizing solution must 
diffuse along the posterior aspect of the 
peridural space by saturation of the loose 
connective tissue located therein. In order 
to prevent its spreading to the anterior 
aspect and oozing out of the peridural 
space through the foramina conjugata, the 
injection must be done with just enough 
pressure on the plunger to have the fluid 
drop out of the needle. A practical way to 
learn to inject the solution at the proper 
slowness is to separate the syringe from 
the needle left in situ after each cc. in- 
jected. Not a drop of solution will drop 
from the needle if the injection has been 
done with the proper slowness, which is 
facilitated by the use of the finest spinal 
needles. The disappearing drop phenom- 
enon will give absolute certainty that the 
point of the needle is in the peridural space 
and can be produced thus: The spinal 
needle is introduced into the tissues while 
I per cent solution of novocaine is gently 
injected into them. When according to the 
thickness of the area the needle has been 
advanced toward the spine 3 to 5 cm. the 
syringe is detached and the needle is left 
in situ. The physician verifies if a drop of 
solution is hanging on the shank of the 
needle; if not, he just puts a drop there. 
He then very slowly advances the needle 
toward the spine. If he proceeds slowly, he 
will see that the drop hanging from the 
shank of the needle is all of a sudden 
sucked in. This means that the point of 
the needle is within the peridural space, 
and thus by maintaining the needle in situ 
there cannot be any danger of introducing 
the solution into the subdural space. 
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The sitting position is the one to be 
preferred during the injection, after which 
the patient is immediately placed comfort- 
ably on his back for several hours. Anes- 
thesia appears after ten to twenty minutes. 
Each cc. of solution blocks about two 
metameres. 

Because of the overlapping of peripheral 
nerve fibers originating from adjacent 
roots, it is advisable always to block a 
couple of pairs of ganglia above and below 
the fibers which innervate the focus doloris. 

It is understandable that in a class of 
patients such as those who suffer from 
various modalities of intractable pain, 
technical and clinical difficulties will be 
met. Obviously the most serious is the 
failure to detect the peridural space and 
this unfortunately often occurs in patients 
who need the relief most, namely, those 
who suffer from inoperable malignancies of 
pelvic organs. In these cases age and deep 
therapy have caused deteriorations of the 
peridural space which prevent the produc- 
tion of the disappearing drop phenomenon 
and render any other means of ascertaining 
whether the point of the needle is or is not 
in the peridural space very aleatory. I have 
been forced to adopt procedures which 
made spinal ganglia block very difficult and 
not always ideal, until recently I discov- 
ered that even in the most desperate cases 
the spinal ganglia up to the fourth and fifth 
dorsal pairs could be ideally and without 
difficulty blocked through the sacral route. 
To do so, after the needle is introduced 
through the sacral hiatus to the height 
of the second sacral vertebra, the patient 
is turned on the back, placed in the Tren- 
delenburg position and the injection done 
with the same precautions required for 
block done with the patient in the sitting 
position. In fact the results have been so 
satisfactory that I consider the sacral 
route preferable in the aged and in those 
who for any reason cannot be placed 
comfortably in the sitting position. When 
the sacral route is chosen, the small detail 
which I use routinely in all spinals of 
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nicking the skin with a carbolized scalpel‘ 
at the point where the needle is inserted 
should be adopted in order to prevent any 
possibility of infection of the peridural 
space. When the peridural space cannot be 
detected in the upper sp'ne, the block may 
be attempted safely if the following pre- 
cautions are faithfully observed: In these 
cases after the spinal needle has reached 
the subdural space, as evidenced by the 
appearance of the spinal fluid, it is with- 
drawn slowly until the spinal fluid ceases 
to drop out, which indicates that the 
needle is in the peridural space. An empty 
syringe is connected with the needle left 
in situ and the plunger is retracted; failure 
to aspirate spinal fluid is an indication that 
the point of the needle is not within the 
dura. The syringe containing the anestheto- 
devitalizing solution is then substituted 
for the empty syringe and not more than 
2 cc. are injected. If no anesthesia appears 
within five minutes, it means that the 
solution has not been injected within the 
dura and it is safe to proceed and inject 
the rest. When unilateral block is desired, 
the patient is placed during the injection 
and is kept for at least a couple of hours on 
the flank, with the body slightly leaning 
toward the back, so that by gravitation 
the solution is injected and remains on the 
side of the posterior peridural space where 
the ganglia to be blocked are located. 


CONCLUSIONS 


In the cases of so-called intractable pain 
when pain has often ceased to be asymptom 
and has become a true most serious disease, 
neither the individual nor his nervous sys- 
tem are normal. The pathologic conditions 
which are the direct cause of the severe 
chronic pain have disrupted and continue to 


disrupt not only the psyche but also the 
normal pattern of sensations physically, 
because they have disrupted the nor- 
mal anatomo-histologic pattern of nervous 
structures and of their media. Nerve 
structures of the focus doloris have become 
shortcircuited to distant nerve structures 
especially through the nerva vasorum and 
the sympathetic fibers scattered in the 
tissues which continue to send algogenic 
impulses to the centers, unless and until 
all the peripheral afferent neurons are 
completely devitalized in their entirety 
and thus cease to have any pathologic 
connections with other near and distant 
nerve structures. Consequently we can 
logically conclude that a combination of 
anatomo-histologic, physiologic, pharma- 
ceutical and clinical factors make the 
spinal ganglia a unique locus ideally suited 
for a uniquely effective safe control of all 
modalities of pain, including those up to 
now considered intractable and originating 
in organs the nerve fibers of which have 
their cell bodies in the spinal ganglia. This 
means that spinal ganglia block will 
effectively and safely control pain originat- 
ing in all the organs from the neck to the 
toes. In justice to patients it would seem 
reasonable to suggest that before surgery is 
resorted to spinal ganglia block should be 
given a thorough trial. 
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COMPLETE LIGATION OF THE ABDOMINAL AORTA FOR 
ANEURYSM BY THE SPIRAL METHOD* 


A CASE CONTROLLED BY AORTOGRAPHY 


ANTONIO PRUDENTE, M.D. 
Sao Paulo, Brazil 


NE hundred thirty-one years have 
passed since Sir Astley Cooper’ 
performed the first ligation of the 

abdominal aorta for aneurysm and the 
problem continues to fascinate surgeons. 
His patient, a thirty-eight year old porter, 
was operated upon April 9, 1817, and 
survived for three days. The report of the 
autopsy does not give the cause of death. 
In 1829 James? performed the second 
reported ligation on the aorta of a man 
forty-four years of age. His patient lived 
for only four hours. In 1834 the third 
ligation, by Murray* was done on a man 
thirty-three years old who lived only 
twenty-three hours. The autopsy proved 
that the aneurysmatic sac was gangrenous. 
The fourth ligation of the abdominal aorta 
was performed by Borges Monteiro*® in 
Brazil in 1842. He was the first to establish 
the possibility of completing this operation 
without causing gangrene of the inferior 
limbs since his patient lived eleven days. 
Following these four cases which belong to 
the pre-anesthetic days of surgery, ten 
more ligations were done during the nine- 
teenth century by South,® MacGuire,’ 
Stokes,’ Watson,® Czerny,'*!! Milton,” 
Keen,'* Kérte,!* and Tillaux.” 

In 1856 South performed the first liga- 
tion of the aorta under anesthesia. In 
1868 MacGuire also attempted the opera- 
tion, but it resulted in complete failure 
because the patient showed paralysis of 
the inferior limbs and incontinence of 
urine after the operation, surviving eleven 
and one-half hours. Autopsy showed that 
the left ureter also had been included in 
the ligature. In 1869 Stokes used a special 


technic to obtain a temporary ligation. 
His report reads as follows: “A silk 
ligature was applied, the ends of which 
were attached to a Porter artery-com- 
pressor, the object being to apply a tem- 
porary ligature.” After the operation the 
patient showed paralysis of the inferior 
limbs and died of shock thirteen hours 
later. In 1869 Watson published a report 
of his own operation. He gave reference 
neither to the date of the operation nor 
to the personal data of the patient, but he 
said that nine weeks before the aortic 
ligation the external iliac artery had 
been ligated. This patient lived sixty-five 
hours, developing gangrene of both legs 
forty-eight hours after the operation. 

The two cases of Czerny were the first in 
which ligations of the abdominal aortas 
were made in patients without aneurysms. 
The first patient operated upon in 1870 
was a twenty-seven year old soldier who 
had received a bullet wound in the iliac 
artery. He died twenty-seven hours after 
ligation of the aorta which was mistaken 
for the common iliac; death was caused 
by sepsis and hemorrhage. In 1879 Czerny 
was obliged after nephrectomy to perform 
a ligation between the two renal arteries 
because of uncontrollable hemorrhage. The 
patient lived only ten hours after the 
operation. In 1890, Milton performed a 
ligation with silk in a patient with a 
ruptured aneurysm. The patient, a man 
forty-five years old, died of anemia and 
shock after twenty-four hours. In 1899 
KGrte ligated the abdominal aorta of a 
man twenty-eight years old who suf- 
fered a rupture of the sac after ligation of 
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the common iliac which had been done 
thirty-six days before. His patient died of 
hemorrhage and shock one hour after 
the operation. 

During the nineteenth century the 
patient who lived the longest (forty-eight 
days). was operated upon by Keen in 
1899. He was a fifty-two year old man. 
The ligation was made with silk below 
the diaphragm but eight days later the 
ligature gave way which improved the 
blood supply of the limbs. The aneurysmal 
bruit reappeared, and the abdominal dis- 
tention was evident again. The patient 
died of hemorrhage of the aorta at the 
level of the ligature. In 1900 Tillaux 
operated upon a fifty-six year old man 
with a ruptured iliac aneurysm. He, like 
Czerny, performed an aortic ligation by 
mistake thinking he had the common 
iliac; the patient survived thirty-nine 
days. Although Tillaux gave no details 
concerning the death, it would seem that 
the cause was hemorrhage due to failure 
of the ligature. 

As a valuable contribution to the prob- 
lem of ligation of the abdominal aorta 
during the last century one must consider 
the experimental work of Kast!® which 
was published in 1880. He _ presented 
interesting diagrams showing the col- 
lateral blood supply obtained after ligation 
of the aorta in animals. He arrived at the 
conclusion that animals like guinea pigs, 
which have a weak abdominal wall, are 
subject to paralysis of the posterior limbs 
and of the sphincters because the pos- 
sibilities of collateral circulation are very 
limited. In animals with a thick abdominal 
wall, e.g., dogs and cats the results are 
good. He concluded also that the heart 
does not suffer from a ligation of the aorta. 
Of the fourteen ligations performed upon 
human beings during the last century the 
only favorable knowledge which we have 
gained is that ligation is possible in a 
great many cases from the point of view 
of blood supply. 

At the beginning of the twentieth 
century, in spite of the progress made in 


the art of surgery, few surgeons cared to 
attempt ligation of the aorta due to the 
disastrous results previously described. 
Therefore, until 1920 only seven ligations 
were performed, four of them by the same 
surgeon. In that period the greatest pre- 
occupation was with trying new types of 
ligatures because of the complete failure 
of the use of thread during the previous 
period. In 1901 Morris" operated upon 
a colored woman twenty-four years old. 
The aneurysm extended from the coeliac 
trunk to the mesenteric vessels. He per- 
formed a temporary ligation distal to the 
aneurysm using a rubber tube held with a 
clamp. He observed sphincter incontinence 
during the first hours and the ligature was 
taken out twenty-seven hours after the 
operation. The patient died three days 
after the operation from intestinal gan- 
grene caused by the presence of the clamp. 
Use of the rubber tube was again tried by 
Scott’ in 1905 in a patient with a bullet 
wound. The patient died one hour after 
the operation. Halsted,’ in an attempt to 
avoid infection and at the same time to 
effect a gradual occlusion of the aorta, 
inaugurated the use of an aluminum band. 
However, he was not successful in the 
operations which he performed in 1906, 
1908, 1909 and 1911. Three of his patients 
on whom he used this band died from 
hemorrhage twelve hours, eighteen days 
and six weeks, respectively, after the 
operation. The fourth patient, on whom he 
used cotton tape hoping to use the alumi- 
num band later, died of infection twelve 
hours after the operation. In 1917 Heuer” 
had the same unfortunate result from use 
of the aluminum band because the aorta 
ruptured at the level of ligation. His 
patient survived thirty-nine days. This 
first period of the twentieth century shows 
us that the rubber tubes and metallic 
bands are inadequate for ligation of the 
aorta. 

In 1920 Vaughan?"?? inaugurated a new 
period in the history of abdominal aorta 
ligation, his patient surviving for a period 
of two years and one month which was a 
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compensatory result. Unfortunately, how- 
ever, the patient was not cured of the 
aneurysm. The patient was a thirty-nine 
year old man who was suffering from an 
aneurysm of the abdominal aorta which 
reached the level of the superior mesenteric 
artery. Vaughan used cotton tape and 
performed a distal ligation, but he ob- 
tained only partial occlusion of the vessel 
as verified by the autopsy findings. The 
aneurysm had increased in size without 
breaking. 

Reid?*:*4 had a chance to perform two 
ligations of the aorta. The first in 1921 was 
unfavorable because the aneurysm was 
located at the height of the inferior 
mesenteric artery. He performéd first a 
partial ligation of the aorta between the 
inferior mesenteric artery and the renal 
arteries using cotton tape. Four and one- 
half months later, in a second operation in 
which he performed a new ligation upon 
the coeliac trunk, the patient died of a 
rupture of the aneurysm. In 1928, Reid 
performed a ligation of the thoracic aorta 
in a patient with an aortic aneurysm at 
the level of the coeliac trunk. He inserted 
a fascial plug with fixation by silk sutures. 
This patient, a thirty-five year old woman, 
died twelve hours after the operation from 
a secondary hemorrhage of an intercostal 
vessel. 

Watts” also performed the operation 
twice within six months. In February, 
1923 using cotton tape he performed a 
ligation above the renal arteries in a 
patient in whom the aneurysm extended 
from the bifurcation to the level of the 
superior mesenteric artery. However, this 
patient developed postoperative anuria 
and died twenty-two hours after the opera- 
tion. Three hours before his death he was 
operated upon again to ease the ligature. 
In September, 1923 Watts attempted the 
operation again with the use of cotton 
tape. The patient was a sixty year old 
woman. The aorta was partially ligated 
with cotton tape immediately below the 
superior mesenteric artery. The patient 
survived three and one-half years, dying 
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of a rupture of the aneurysm. In spite of 
this eventual outcome the result obtained 
by Watts represents a great improvement. 

In April, 1923 Matas**”’ operated upon 
a colored woman twenty-eight years old. 
He performed a ligation of the abdominal 
aorta with two cotton tape ligatures. The 
tapes were placed in juxtaposition, one 
above the other. This patient lived for 
one year and five months and was the 
first patient who died of a cause not 
related either to the aneurysm or to the 
ligature. The report of Matas was first 
given in 1925 and later in 1940. The 
autopsy proved that the cause of death 
was a tuberculous pulmonary hemorrhage. 
The aneurysmal sac was almost obliter- 
ated, but the occlusion of the aorta was 
not complete due to the yielding of the 
ligatures which were well. tolerated by 
the tissues and caused’ no damage to 
the artery. This case of Matas showed the 
first real success obtained from ligation of 
the abdominal aorta. 

In 1926 Brooks* reported one of the 
more instructive cases of ligation of the 
abdominal aorta which was performed in 
1925. The patient was a fifty-nine year 
old colored man, who showed a large 
aneurysm of the terminal aorta below the 
inferior mesenteric artery. Brooks at- 
tempted an aneurysmectomy but this 
had to be abandoned because of a rupture 
of the sac followed by intensive hemor- 
rhage. He was obliged to limit his opera- 
tion, performing the ligation of the aorta 
below the inferior mesenteric artery. He 
used fascia lata above and silk thread 
below. The patient died three months later 
from intestinal occlusion. Autopsy proved 
that the silk thread had partially cut the 
wall of the vessel and that the strip of 
fascia lata had yielded. The aneurysm had 
been very large and had caused erosion of 
the inferior lumbar and the superior 
sacral vertebrae. According to Brooks, 
use of the fascia lata above and the silk 
below was based on the idea of reducing 
the blood pressure on the silk. Complete 
occlusion of the aorta and obliteration of 
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the sac must be attributed to this special 
technic. 

In 1929 Andrus” was the first to divide 
the aorta between two ligatures made 
with cotton tape. The aneurysm was 
situated immediately below the diaphragm, 
the vessel being cut in the thorax. His 
patient lived only one and one-half hours, 
dying from shock. Also in 1929 La Roque*® 
performed partial ligation of the aorta 
with umbilical tape and heavy silk upon 
a woman thirty years old. In his paper he 
reported that the patient was in good 
condition after fourteen months, showing 
reduction of the aneurysm which was 
localized in the right common iliac artery. 

The contribution of Bigger** to surgical 
treatment of the aortic aneurysm is of 
exceptional value. He operated upon two 
patients. In 1938 he performed a ligation 
with fascia lata above the inferior mesen- 
teric artery in a man fifty-four years old. 
After twelve hours “the right leg was 
becoming shrivelled in appearance and 
showed areas of discoloration over the 
dependent portions; the right femoral vein 
was ligated with the hope that this might 
improve the circulatory balance in that 
leg.” The patient developed left-sided 
heart failure with pulmonary edema and 
died eighteen hours after ligation of the 
aorta. Autopsy showed that the aneurys- 
mal sac was filled by fresh clot, the-lumen 
of the external iliac artery was occluded by 
arteriosclerotic changes and a fresh throm- 
bus filled the hypogastric artery. Bigger 
explained the acute circulatory deficiency 
as follows: “Since the autopsy showed 
long-standing occlusion of the external 
iliac artery, the acute circulatory defi- 
ciency following aortic occlusion is ade- 
quately explained by the formation of a 
clot in the hypogastric artery and its 
major branches, because, under the cir- 
cumstances, this vessel was an essential 
collateral channel.” In relation to the 
failure of the left side of the heart he stated 
that, “‘the occlusion of the aorta per se 
probably played an unimportant part in 
the outcome, and abdominal exploration 


without aortic occlusion might well have 
led to the same result.” ‘ihe author 
partially agrees with him and calls atten- 
tion to the difficulty in establishing a 
prognosis in patients with ligation of the 
abdominal aorta. The second patient 
operated upon by Bigger was the first 
success of the aortic aneurysmorrhaphy 
according to the technic of Matas. The 
latter had been attempted four times be- 
fore Bigger by Lozano,*? Munro,** Crile*# 
and Kiimmel,* respectively, but had 
always resulted in failure. Bigger operated 
upon his patient, a twenty-five year old 
man who had a traumatic aneurysm of 
the terminal aorta, on September 14, 
1938, performing a ligation with fascia 
lata. He observed neurologic changes as a 
result of temporary anemia of the periph- 
eral nerves of the lower extremities but 
the patient reacted quite well. On Janu- 
ary 1oth he performed an aneurysmor- 
rhaphy but the aneurysmal sac was 
reduced to about one-half its previous size 
and was not pulsating. This patient was 
alive and apparently well after sixteen 
months. 

Another good result in a sixty-one year 
old man was obtained in 1939 by Elkin* 
in a ligation partially occluding the aorta 
with two cotton tapes. Following opera- 
tion, the patient complained only of some 
coldness of the legs but this disappeared in 
two days. Eleven months after operation 
the mass was considerably smaller but it 
showed slight pulsation and a definite 
systolic bruit could be heard over it. 
Complete occlusion had not been ac- 
complished. 

Morton and Scott*’ in 1942 performed a 
ligation upon a man who already had 
undergone a previous abdominal explora- 
tion. The operation was done after rupture 
of the sac which had been followed by 
hematomas collected in the retroperitoneal 
space. Two cotton tapes were used for the 
ligation. The patient, a fifty-two year old 
man, developed gangrene of the left leg 
which necessitated amputation ten days 
after ligation of the aorta. After seven 
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months this patient died of an acute 
abdominal condition. Autopsy showed a 
sacular secondary aneurysm immediately 
above the ligature and a fistula connecting 
the aorta with the jejunum. In the same 


layers of ribbon gut. The patient developed 
Cheyne-Stokes_ respiration and _ died 
twenty-four hours later. Finally in August, 
1943 the author performed the thirty- 
sixth ligation of the abdominal aorta upon 


TABLE 1 


CASES IN 


WHICH IMPROVEMENT WAS OBTAINED 


Type of Ligation Surgeon | Year 


Distal ligation | Watts 


Proximal partial ligation 


| Vaughan 


Elkin 


| La Roque | 


Proximal total ligation | Brooks | 1925 


| Prudente | 1943 
Proximal total ligation and | Bigger 
aneurysmorraphy. 


1923 | cotton tape 
1920 | cotton tape 


| Matas | 1923 | cotton tape 
1939 | cotton tape 


1929 | umbilical tape 
and heavy silk | 
| fascia lata and | | Survival 3 months; death due to intestinal 
silk 
spiral of fascia 
lata 
1938 | fascia lata 


Material 
Used 


End Results 


| Survival 314 years; death due to ruptured 

| aneurysm 

| Survival 2 years and one month; aneurysm 

| not cured 

| Survival 1 year and 5 months; death due to 
another cause; aneurysmae sac practically 
closed 

Survival up to publication (11 months); re- 
duction in size of the aneurysm which con- 

| tinues pulsating 

Survival up to publication (14 
marked improvement 


months); 


occlusion; eaeury sm cured; aorta occluded 
| Survival 314 years to date of this writing; 
| aneurysm clinically cured; aorta occluded 
| Survival 16 months up publication; 
| aneurysm clinically cured; aorta occluded 


year Monahan* used the method advised 
by Owings® who, with the use of rubber 
bandage, made an experimental occlusion 
of the thoracic aorta in dogs. Monahan 
performed the operation in three stages. 
On March 20, 1942, he made a three- 
fourths partial occlusion with rubber band- 
age. In a second stage on April 11, 1942, 
he totally occluded the aorta again using 
rubber bandage. Finally on May 15, 1942, 
he completed the ligation and section of 
both common iliac arteries with silk. This 
patient was discharged on June 2, 1942, 
but died from hematemesis. Autopsy 
showed a perforation of the aorta next to 
the superior rubber ligature, a sacular 
aneurysm and an aorticoduodenal fistula. 
The edge of the rubber ring probably 
destroyed the arterial wall. 

In March, 1943 Ormond, Harkins and 
Smith” operated upon a patient with a 
ruptured aneurysm of the abdominal 
aorta, performing the ligation with two 
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the patient whose case is reported in this 
paper. 

Until today improvements were obtained 
in only eight patients of the fifteen oper- 
ated upon after 1920. (Table 1.) Among 
this group in only three (Brooks, Bigger 
and Prudente) was total occlusion of the 
aorta obtained. Fascia lata was used in 
these three patients with the addition of 
silk in the first, aneurysmorrhaphy in 
the second and only fascia lata by the 
spiral method in the third. Cotton tape 
was most useful but until now it does not 
effect total ligation in a human being. 


CASE REPORT 


The patient, A. M. N., a white man forty- 
four years old, was admitted to the Santa Cruz 
Hospital, Sao Paulo, Brazil on August 29, 1943. 
He complained of a tumor in the abdomen and 
extreme pain in the right inferior limb. 

Past history revealed that he had acquired a 
syphilitic ulcer twenty-two years before and 
had undergone treatment for the ulcer until it 
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Fic. 1. Radiograph showing deviation of the right 
colon and cecum before operation. 


was healed. However, he received no treatment 
for his basic condition. 

The present history disclosed that on April 
18, 1943, while resting, he felt an acute pain in 
the posterior side of the right leg. Some relief 
was obtained from a hot bath. The next day the 
pain reappeared and continued intermittently. 
On May 145 the pain started in the abdomen as 
well and he observed a soft excrescence in the 
lower abdomen. On May 2oth the pain ex- 
tended to the right gluteal region and from this 
day on it was impossible for him to walk; he 
was obliged to lie down with his thighs flexed 
on his abdomen. From the time that the disease 
started he reported complete ‘“‘impotentia 
coeundi.”” On August 8th the pain became so 
intense that morphine was employed; this 
condition persisted until August 26th when 
morphine was inefficient and he agreed to enter 
the hospital. On August 27th he was sent to the 
Hospital do Braz where an x-ray with barium 
was made. During the period of his illness he 
lost about 28 pounds, his actual weight being 
108 pounds at this time. On August 29th he 
was put under the author’s care at the Hospital 
Santa Cruz. 

Physical 


examination revealed that the 


Fic. 2. Photograph of the scar showing the 
incision line. 


patient was a white male, very weak and 
emaciated with his facies contracted with pain. 
He was obliged to remain in the dorsal recum- 
bent position with his thighs flexed on his 
abdomen due to the spasm of the iliopsoas mus- 
cles. His temperature was 36.6°c., pulse, 72; 
respiration, 26 and blood pressure 120/70. The 
only important findings were those presented 
by the abdomen and lower extremities. Upon 
inspection one could see a pulsating mass in the 
lower abdomen. The mass measured about 
5 inches from right to left. Its upper margin 
was at the level of the umbilicus and the 
inferior limit could not be found because the 
pulsating mass was hidden by the inguinal 
rigid elements. Thrill was audible along the 
whole extension of the tumor, its pulsation 
synchronizing with the heart beat. All arteries 
of the lower extremities were pulsating well. 
The previous barium enema showed a deviation 
of the right colon and cecum to the medial part. 
(Fig. 1.) Blood examinations were as follows: 
coagulation time, 10 minutes; bleeding time, 
2 minutes; red blood count, 3,800,000; hemo- 
globin, 70 per cent; white blood count, 7,000; 
Wassermann and Kahn reactions, negative. 
Urine analysis was negative. 

Diagnosis: Aneurysm of the abdominal aorta 
and the right common iliac artery. 

Operation was performed on August 30, 
1943. Spinal anesthesia with 150 mg. of scuro- 
cain followed by a veritol injection was admin- 
istered. The thighs could be extended; the 
spasm of the iliopsoas muscles disappeared. 
The abdominal wall was incised at the medial 
line 2 inches above and 3 inches below the 
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4 
Fic. 3. The appearance of the aneurysm after laparotomy. The dotted line shows the incision line of the posterior 
peritoneum. 

Fic. 4. The appearance of the vessels after dissection of the posterior peritoneum. 
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Fic. 5. First stage of spiral ligation, temporary Fic. 6. Second stage of spiral ligation; the silk thread 
occlusion of the aorta with a rubber tube; tem- was removed. The fascia lata is passed behind the 
porary smashing with silk. aorta. 
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umbilicus. (Fig. 2.) The aneurysm was seen 
immediately; it was covered by the posterior 
peritoneum. The lower part of the ascending 
colon and the cecum were displaced to the left 
side. (Fig. 3.) The peritoneum was cut at the 
external edge of the cecum and right colon and 


Fascia lata 


Fic. 7. 


of Abdominal Aorta 


volved the entire right common iliac, the 
external iliac and penetrated under the inguinal 
elements. The aorta above the aneurysm was 
separated from the vena cava and encircled 
for a longitudinal extension of about 2 inches 
up to the exit of the inferior mesenteric artery. 


Fic. 8. 


Fic. 7. Third stage of spiral ligation, the fascia lata is knotted and fixed by silk suture. 
Fig. 8. Fourth stage of spiral ligation, first layer of fascia lata spiral is performed. 
Fic. 9. Fifth stage of spiral ligation, second layer of fascia lata spiral is performed; ligation is complete. 


was dissected sufficiently to reach the aorta 
above the aneurysm. (Fig. 4.) The aneurysm 
was the size of a two year old child’s head. It 
began at the bifurcation of the aorta and in- 
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Fic 10. Systolic and diastolic blood pressure and 
pulse during the operation. The rise in blood pressure 
corresponds to compression of the aorta with rubber 
tube and to the definitive ligation of the vessel. 


A rubber tube was passed around the upper 
part of the aorta and clamped with forceps in 
such a way as to obtain complete occlusion of 
the vessel. In order to permit such a procedure 
the assistant pressed the aorta against the 
spine with his finger in a position parallel to 
the vessel. (Fig. 5.) Consequently, the pulsa- 
tions of the sac disappeared. After that test 
the rubber tube was opened and left in the same 
place. A strip of fascia lata about 30 cm. in 
length and about 1.5 cm. in width was removed 
from the right thigh. After occluding the aorta 
again with the rubber tube it was easy to per- 
form the definitive ligation. The technic em- 
ployed (Figs. 3 to 9) was as follows: A thick silk 
thread was tied around the aorta to smash the 
endothelium and it was removed afterward. 
One of the extremities of the fascia strip was 
passed around the lowest part of the aorta 
immediately above the aneurysm and was tied 
with a surgical knot; this was fixed by a silk 
suture. The free extremity of the fascia was 
then wrapped around the vessel four times in 
order to obtain a spiral. Upon reaching the 
upper part the fascia strip was directed to the 
lower part thus covering the first layer. It was 
tied to the other extremity which remained at 
the lower part. Again a silk suture was used to 
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fix the fascia. With that technic, a closing ring 
around the aorta of about 1 inch in height 
resulted. When the operation started, blood 
pressure was 120/70; it rose to 150/78 imme- 
diately following occlusion of the aorta, at 
which time the pulse was 140 and respiration 
42. At the end of the operation the duration of 
which was one hour and ten minutes the blood 
pressure was 110/60. (Fig. 10.) 

On the first postoperative evening the blood 
pressure was 130/70, pulse, 100 and tempera- 
ture 36.8°c. The patient’s general condition 
was satisfactory. No pulsations could be made 
out in any of the arteries of the lower ex- 
tremities. The feet and legs were cool and pale. 
There was marked diminution of tactile and 
thermic sensations, complete paralysis of the 
left lower extremity and paresis of the right 
lower extremity. The patient was able to move 
the toes of his right foot but he complained of a 
numbness and tingling of his lower extremities. 

On August 31st temperature was 37°C., pulse, 
116 and blood pressure, 130/70. There were no 
pulsations of any arteries in the inferior limbs. 
He complained of accentuated pain, principally 
in the left side, with numbness and tingling. 
The left lower extremity was completely par- 
alyzed, but he was able to flex his right knee 
also performing some movements with his 
right foot and toes. That evening pain and 
numbness increased considerably in the left 
lower extremity, especially in the foot. At that 
time his temperature was 37.2°c., pulse, 112 
and blood pressure, 120/80. No pulsations 
could be made out in either of the lower 
extremities. 

On September Ist sensation had not returned 
to the lower extremities but he was able to 
move slightly the different parts of his right 
leg. Temperature was 37.3°c., pulse, 98 and 
blood pressure, 120/70. Oscillometric readings 
at pressure 100 mm. Hg were as follows: right 
leg, midthigh, 0.1 to 0.2 units; left leg, mid- 
thigh, 0; left arm, 4.0 to 5.0 units. The heart 
was not enlarged and the heart sounds were 
normal. On September 2nd no changes were 
presented. Histamine test was as follows: no 
reaction in either feet or legs; slight hyperemia 
and pain in both thighs. On September 6th, 
pain was limited to the left foot and the patient 
complained of burning and aching (Fig. 11.) 
On September 7th the aneurysm was about 
60 per cent of its original size and no pulsa- 
tions could be felt in it. On September 14th, 
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venous pressure was 3.5 in both legs. Urine 
concentration test was as follows: 


Time Volume Density 


100 Gm. 


On September 17th oscillometric readings at 
pressure 100 mm. Hg were as follows: right leg, 
midthigh, 0.4 to 0.5 units; left leg, midthigh, 
0 to 0.1 units; left arm, 5.0 units. Pain and 
numbness disappeared quite completely. Move- 
ments were satisfactory in the right lower ex- 
tremity and were very limited in the left. 

On September 2oth a neurologic examination 
revealed the following: All muscle groups 
showed greatly diminished power on both sides. 
Active movements were most difficult on the 
left side. Deep reflexes of the lower extremities, 
with the exception of the right Achillean, had 
disappeared. Cutaneous plantar reactions were 
abolished on the left side and were present on 
the right. Cremasterin reactions had dis- 
appeared. Abdominal reflexes were present. 
Deep sensation was normal. Thermic sensation 
was diminished at the inner sides of both legs 
and feet. Pain sensation was reduced at the 
outside of the feet and legs. Sphincters were 
perfectly continent. 

On October 17th the aneurysm was only 
40 per cent of its original size and no pulsa- 
tions could be felt in it. In the right lower ex- 
tremity faint pulsations could be felt under the 
inguinal band and in the popliteal region. No 
pulsations could be felt in the left lower ex- 
tremity. Oscillometric readings (at pressure 
100 mm. Hg) were as follows: right leg, mid- 
thigh, 0.5 to 1.0 units; left leg, midthigh, 0.2 to 
0.4 units; left arm, 5.0 units. Pain and all 
uncomfortable sensations had disappeared com- 
pletely. Every movement of the right lower 
extremity was possible but in the left leg there 
were only very slight movements. He could 
stand quite well and he was able to walk with 
the aid of a cane. The temperature of the right 
leg was normal but the left was slightly cool. 
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Believing at that time that the collateral 
blood had had sufficient time to develop, we 
determined to take an aortography. On October 
18th the aortography was performed as follows: 
Spinal anesthesia with 150 mg. scurocain was 
administered. The contrast stain which was 
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showed that the left leg was thinner than the 
right. The left foot was in slight equinism 
causing some trouble in the gait. Neither mass 
nor pulsation could be felt in the region of the 
aneurysm. Heart size and sounds were normal. 
There were pulsations in all arteries of the 
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Fic. 11. Systolic and diastolic blood pressure and pulse during the 
first seven days after operation. The variations in blood pressure and 
pulse are similar to those shown by any laparatomy. 


employed was 40 cc. of a solution of 100 per 
cent of natrium iodatum. The injection was 
made with an 18 cm. needle introduced into the 
aorta through the inferior left costo vertebralis 
angle. The machine of Reynaldo Santos was 
employed to obtain a pressure of 4.5 pounds. 
At the moment of injection the patient com- 
plained of severe pain in the abdomen and 
thorax lasting a few seconds. The picture ob- 
tained showed total interruption of the aorta 
and a very rich collateral blood supply. (Fig. 
12.) On October 30th the patient was dis- 
charged from the hospital; he was able to walk 
without help. 

On March 12, 1945, the patient came back to 
the hospital. He had been at work since 
January, 1944. His general condition was 
excellent. His weight had increased 45 pounds, 
being actually 153 pounds. (Figs. 13 and 14.) 
He could walk well, complaining only of a 
diminution of the power of the left leg and 
stating that the left foot became cold more 
easily than previously. On such occasions he 
felt slight pain and numbness. Examination 


lower extremities but none could be made out 
in the left dorsalis pedis. 


Neurologic examination showed the follow- 
ing: All of the deep reflexes of the lower ex- 
tremities were present and normal except the 
left Achillean which was abolished. Abdominal, 
cremasterin and plantar reflexes were normal. 
All sphincters were active. Potentia coeundi 
was normal. There was slight thermic hypo- 
esthesia in all of the left leg. The neurologic 
changes were certainly the result of a deficient 
blood supply of the nerves of the lower ex- 
tremities, principally in the left side. Oscillo- 
metric readings at a pressure of 80 mm. Hg were 
as follows: right leg, midthigh, 2 units; left leg, 
midthigh, 1 unit; left arm, 5.5 units. At 100mm. 
Hg the readings were as follows: right leg, 
midthigh, 1.5 units; left leg, midthigh, 0.5 
units; left arm, 5 units. 

We last saw the patient on February 4, 1947, 
three and one-half years after the operation. 
He was working and did not present any 
troubles or problems. 
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Fic 12. Aortography forty-nine days after ligation of 
the aorta, showing interruption at the level of the 
third lumbar vertebra and the appearance of col- 
lateral circulation. 


COMMENT 


The author is convinced that the most 
important factor in the cure of aortic 
aneurysm is the proximal occlusion of the 
vessel. Perhaps it may not be sufficient in 
some cases but no one can contest its 
importance because a simple complete 
occlusion has been performed only twice 
upon human beings (Brooks and Prudente) 
and the aneurysm was cured each time. 
Otherwise, subtotal occlusion itself may 
be sufficient as in the operation performed 
by Matas. 

It is not my wish to discuss here the 
methods of chemical irritation or “wir- 
ing.” I prefer the methods of external 
compression of aneurysmorrhaphy. As | 
see it the material, in order to be used in 
the ligation itself, must be well tolerated 
by the organism, must be pliable and of 
moderate elasticity in order to compress 
the artery sufficiently. The metallic bands 
must be abandoned because of their 
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rigidity which causes rupture of the vessel 
as one can prove in all the cases in which 
they were used. The rubber tubes are 
also hard which tend to provoke ruptures 
and secondary aneurysms in the patients 
in whom they were used. (Fig. 15.) Silk, 
catgut or whatever other material is used 
in the form of thread also cause rupture of 
the vessel because of the pressure exerted 
upon a very restricted area of the wall. 
Therefore, the importance of tape or 
bands of flexible and lightly elastic ma- 
terial is clear. I believe that cotton tape 
as well as fascia lata lends itself to liga- 
tures if it is used adequately. Monahan* 
expresses it very well in his recent work 
in which he says, “It would seem that 
proximal obliteration could very well cure 
aneurysms if material or a method could 
be obtained whereby healing of the vessel 
by fibrosis would occur without weakening 
of the vessel by the pressure of an occlusive 
band.” 

To my way of thinking there is no reason 
to discuss preferences for cotton tape or 
fascia lata. The important thing is to use 
them in such a way.as to cause occlusion of 
the vessel according to the laws of nature 
which is to form a clot that will trans- 
form itself into fibrous tissue. At the same 
time it is necessary that the ligature not 
only does no damage to the circulation of 
the arterial wall (vasa vasorum) by caus- 
ing ruptures but also strengthens the wall 
itself. I believe that the ligature applied 
in a spiral form after first destroying the 
intima of the vessel with a temporary silk 
ligature definitely solves the problem of 
total occlusion of the aorta because: (1) 
The crushing of the aorta with silk causes 
a rupture of the intima, a condition neces- 
sary for the coagulation of blood inside 
the vessel. As the silk thread is only 
temporary there is no danger of necrosis of 
the wall. (2) The spiral is a very elastic 
system with pressure distributed along a 
good extension of the wall of the aorta; 
therefore, the wall cannot be cut through 
so readily. (3) The expansile pulsation of 
the aorta works only against the upper 
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Fic. 13. Photograph showing patient forty days after operation. His weight was 110 


pounds. 


Fic. 14. Photograph showing patient eighteen months after operation. His weight 


was 153 pounds, | 


rings of the spiral in such a way that if 
the upper rings open the lower will close. 
Therefore, there is a guarantee for primary 


occlusion of the vessel. (Fig. 16.) (4) The 
lumen of the vessel at the level of the 
covered area through the aponeurosis 
acquires the form of a cone, a favorable 
condition for formation of a clot and its 
rapid organization. (Fig. 16.) (5) The 
double layer of the aponeurosis which 
covers the vessel strengthens the wall. 

Admitting the fact that the total liga- 
tion of the aorta may be sufficient to cure 
the aneurysm of this vessel, we see in the 
first place what the indications or contra- 
indications are and under what conditions 
it may be applied. Second, we see when it 
may be applied in one operation along and 
if it is possible to effect it gradually. 

Total ligation is dangerous when the 
circulation of the inferior limbs is poor due 
to lesions of the arteries. This is more 
common in people past the age of fifty. 
In these patients the danger of gangrene is 
great because the collateral circulation does 
not find sufficient channels. The supple- 
mentary circulation is formed rapidly after 
ligation of the aorta because the pressure 


upon the capillaries and collateral vessels 
is very great. In older people lesions of the 
collateral vessels also obscure the prog- 
nosis. Control of collateral circulation 
may be made through preoperative aorto- 
graphy; however, it is not always possible 
to make conclusions in this respect. In 
the two cases in which ligation caused 
gangrene of the inferior limbs (Watson and 
Morton-Scott) we only know the data 
relative to the patient of Morton and 
Scott’s. This patient was fifty-two years 
old and suffered from a ruptured aneurysm 
with retroperitoneal hematomas. This is a 
fact contrary to the thesis of Matas” who 
maintains that: ‘It would seem that, in 
large and leaking aneurysms with pro- 
gressive subperitoneal extravasation, the 
collateral circulation is well established.”’ 

Treatment of patients in whom there is 
bad circulation in the inferior limbs is an 
occlusion performed in two stages making 
first, a simple partial ligation and second, 
a spiral ligation. The heart seems to sup- 
port perfectly the supercharge imposed 
upon it. It is evident that when there is a 
deficiency of the myocardial muscle liga- 
tion is contraindicated. The first case 
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OCCLUSION RE-ESTABLISHNENT RUPTURE ABOVE SECONDARY 
BY OF POINT OF ANEURYSM 
LIGATION LUMEN LIGATION 


Fic. 15. Usual ligation with only a ring of different materials. Pressure in the aorta is very strong. 
If resistance of ligature is not sufficient, permeability of the vessel can be re-established (). If the 
ligature resists, the arterial pressure acts against the wall of the artery in a line corresponding to the 
superior edge of the ligature resulting in its rupture (B’) or a secondary aneurysm (B’’). 


OCCLUSION DEFINITIVE OCCLUSION 
BY BY 


LIGATION LIGATION 
Fic. 16. Spiral ligation with fascia lata. Resistance of the ligature is 
distributed to a large extension of the wall of the artery (A), but being 
less than the aortic pressure gives up in the superior part, increasing the 
resistance in the inferior one. The lumen of the vessel at the level of liga- 
ture acquires a conic form, facilitating the coagulation of blood and the 
formation of fibrous tissue. 
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reported by Bigger shows the gravity of 
these instances very well. The level of the 
ligation is of fundamental importance. 
Good results were always obtained below 
the inferior mesenteric, one of them 
(Vaughan) being distal in relation to the 
aneurysm. Perhaps the solution to higher 
aneurysms may be ligation in two stages 
or use of other methods, “wiring” for 
example. Finally, contraindication is posi- 
tive when multiple aneurysms exist, cor- 
responding to what Annes-Dias*! called 
“aneurysmatic disease” in one of his 
lessons on aneurysms of the abdominal 
aorta in which he showed a patient with 
nine aneurysms. 

In regard to the inconveniences of a 
ligation of the aorta they are exclusively 
represented by the functional failure of 
the inferior limbs due to lesions of the 
nerves produced by the insufficiency of 
the blood supply. In the three cases in 
which total occlusion was _ performed 
(Brooks, Bigger, and Prudente), these phe- 
nomena were intense but always showed 
accentuated improvement followed by per- 
fect functional restoration, allowing the 
patient to return to his activities. In the 
author’s case there was no trouble with 
the renal function as was proved by the 
tests of the concentration of urine. In- 
crease of arterial pressure which immedi- 
ately follows ligation of the aorta is 
transitory and does not threaten the life 
of the patient. The same may be said in 
regard to the increase of frequency of pulse 
and respiration caused by ligation. It 
seems to me that these phenomena must 
be attributed to an irritation of the peri- 
arterial sympathetic nerves. 

From observation of the case presented 
one may draw the following conclusions: 

(1) A fascia lata ligature in spiral form 
effects total and definitive occlusion of the 
abdominal! aorta. 


(2) The troubles caused by ligation are 


of neurotrophic order due to the defici- 
ency of the blood supply and they dis- 
appear little by little. 

(3) Total and definitive occlusion of the 
aorta above an aneurysm of the same ves- 
sels is able to effect cure of the aneurysm. 
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USE OF. A CONTINUOUS NON-ABSORBABLE 
BURIED SUTURE THROUGHOUT 
IN OPERATIVE PROCEDURE 


Joz T. M.D. 


Austin, Texas 


HE lack of unified opinion as to what 
constitutes an ideal suture material 
and technic serves as a background 
for this presentation. The multiplicity of 
the routines recommended would appear 
to be, in itself, evidence of the absence of 
universal acceptance of any one as superior. 

As early as 500 B.c. Susruta’ used cotton 
for closure of joint and abdominal wounds. 
Probably the most outstanding advocate 
of non-absorbable sutures in more modern 
surgery was Halstead.‘ His successful ex- 
periences with silk are well known and his 
tenets have since served as basic rules for 
others using silk and also other non- 
absorbable materials. Because of their 
importance these tenets are reviewed. They 
are (1) the use of interrupted sutures; (2) 
the use of a fine suture material since the 
material need be no stronger than the 
tissues it re-apposes; (3) the employment 
of transfixion sutures to prevent slipping 
of ligatures and to permit the use of fine 
sutures; (4) the use of a greater number of 
fine sutures rather than a few coarse ones; 
(5) the advice against bridging a dead 
space with a suture; (6) the avoidance of a 
combination of absorbable and non-ab- 
sorbable suture in the same case. 

The first departure from Halstead’s silk 
principles was in the use of other non- 
absorbable materials. Ginkovskiy* was one 
of the earliest modern surgeons to advocate 
other substances when, in 1936, he reported 
the use of cotton, first in animals and then 
in human beings. Other materials which 
have been used successfully by other 
surgeons include linen, chrome alloy wire, 
tantalum, etc. 

A revival of interest in cotton was prob- 
ably most stimulated by the splendid work 
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of Mead and Ochsner.‘ They exploded the 
“foreign body reaction” theory and showed 
that cotton not only produced less tissue 
reaction than linen, silk or catgut but that 
it also retained its tensile strength within 
tissues longer than did these other mate- 
rials. In this work with cotton the tenets of 
Halstead were recommended as policy, 
allusion being made to difficulties having 
arisen when they were disregarded. 

The earliest noted departure from the 
interrupted method of the Halstead tenets 
in the use of non-absorbable material was 
by Taylor’ in 1941. He estimated that in 
using his technic with cotton, his operating 
time was reduced 30 to 50 per cent. His 
method included the following: (1) the use 
of a single size thread, doubling it where 
necessary; (2) the use of a continuous 
suture in gastrointestinal and peritoneal 
closure; (3) the use of a transfixion ligature 
only when indispensable to hemostasis; (4) 
a reduction in the number of interrupted 
sutures by use of figure-of-eight stitches in 
fascia and by use of mattress figure-of- 
eight retention sutures in the skin and 
fascia. These latter also were said to 
eliminate necessity for interrupted suture 
closure of the subcutaneous fatty tissue. 

Others have used part interrupted and 
part continuous cotton sutures. Brooks, 
Ashley and Thorstad® in 1942 followed 
Halsted’s interrupted technic except that 
continuous cotton was successfully used on 
the peritoneum for quick closure when the 
spinal anesthetic was wearing off. 

Reference to recent experimental and 
practical studies upon suture material re- 
veal that cotton has gained a position of 
increasing popularity and acceptance. This 
would appear to be due to the fact that 
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it is inexpensive, pliable and produces less 
tissue reaction. It has a satisfactory tensile 
strength which is retained within the 
tissues. It has a high coefficient of friction 
and possesses stability on exposure to heat 
and moisture, hence is readily sterilizable. 
It possesses none of those disadvantages 
voiced against catgut, namely, difficulty of 
sterilization, allergic sensitivity, variable 
absorbability and deleterious effects of 
chemicals. 

In considering the subject of materials 
and methods of suture, it occurred to the 
writer that doubtless there are occasions in 
surgical practice in which all are agreed 
that speed might be a contributory factor 
in a successful operative result. This would 
appear to be particularly true in instances 
of multiple war or industrial casualties in 
which time devoted to each case should be 
limited in order that early surgical atten- 
tion may be given to as large a number of 
patients as possible. Using the more time- 
consuming interrupted technic would ren- 
der such an achievement more difficult. 

It was thought that even though it 
would depart another step from Halsted’s 
tenets, operative time might be reduced 
and simplicity gained by combining the 
use of an increasingly more acceptable 
material with a technic of expediency; 
hence a continuous cotton suture has been 
used throughout in operative procedures. 

Before discussing the subject further, 
however, I should like to refer to disad- 
vantages that have been voiced against 
cotton as a suture material. First, as is the 
case with silk, it is said to be more difficult 
to handle when one has been accustomed 
to a coarser, less pliable material such as 
catgut. This awkwardness, however, was 
soon overcome in my experience with the 
practice afforded by consistent use in a few 
operations. It is also stated that its initial 
tensile strength is less than silk, linen or 
catgut. Again this disadvantage was over- 
come with practice in its use and is a factor 
discouraging crushing, necrosing reapposi- 
tions of tissue which most surgeons have 
probably been guilty of executing on occa- 


sions when using material with a higher 
initial tensile strength. It is variously 
stated that cotton, as is true with all non- 
absorbable material, is more prone to 
result in sinus formation. In this series of 
cases, however, high incidence of sinus 
formation has not been noted. Again, there 
has been an expressed reluctance to use 
continuous cotton because in so doing, 
theoretically, a larger quantity was neces- 
sary with corresponding increase in foreign 
body reaction and increased likelihood of 
sinus formation. In a simulated wound 
closure in an 8-inch wound, using small 
bites into margins, an interrupted technic 
using No. 24 cotton was employed. These 
interrupted sutures were placed 1 cm. 
apart. After closure the sutures were re- 
moved and weighed. Then an incision of 
the same length was closed with a continu- 
ous suture from the same No. 24 spool and 
this suture removed and weighed. It is 
worthy of note that the cotton used in the 
continuous suture technic weighed less 
than that used in the interrupted technic. 
The weights were 19.5 mg. for the continu- 
ous and 22.5 mg. for the interrupted. 
Though appreciative of variations in 
individual dexterity, it is here noted that 
the time required for closure of this 8-inch 
simulated wound using an _ interrupted 
technic required a little more than twice 
that required using the continuous suture. 
Technic. Two different sizes of cotton 
were used. A single size, as suggested by 
Taylor® was not employed because cotton 
was also used for ligatures and a much 
smaller size (No. 70) has been used for this 
purpose. Again, personal experience re- 
vealed the technic to be simpler when a 
single larger suture was used rather than 
the smaller variety doubled. Though cog- 
nizant of the notable work of Localio and 
Hinton? on the varying tensile strengths of 
cotton from different manufacturers, no 
effort was made to use any particular 
brand, having obtained several different 
types in random purchasing at dime and 
department stores. The method of sterili- 
zation was similar to that described else- 
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where’ namely, that of boiling after winding 
onto rubber tubing. Square knots were used 
throughout and no slipping or untying was 
noted when sutures were cut close to knots. 

The technic herein outlined has been 
used in 187 cases. Table 1 indicates the 
size of continuous cotton employed and 
also the number of closures accomplished 
on various tissue layers. There was no 
mortality in this series of 187 cases. 
Wound complications encountered in the 
series are indicated in Table 11. 

Pertinent to these wound complications, 
the following comments are made. As 
indicated in Table u, on several occasions 
fluctuation developed in the wounds. These 
patients had no systemic reaction. In 
several instances the amount of fluctuation 
was rather conspicuous and, according to 
concepts based upon previous experience 
with catgut, would have either evacuated 
spontaneously or would have required 
drainage. These fluctuant wounds were left 
alone, however, and fairly rapid and 
eventually complete absorption took place. 
In three of these seven cases, there 
appeared to be a definite sanguineous com- 
ponent. In the other four serum accumula- 
tion alone was presumed to be present. 

The three wound abscesses occurred in 
patients with appendicitis without perfora- 
tion. In one instance the abscess followed 
use of the larger No. 12 cotton which was 
replaced by the smaller No. 24 after use in 
three cases. This one case also accounted 
for one of the instances of sinus formation. 
The other two abscesses healed without 
sinus formation. 

Sinus formation was considered to be 
present in the two cases when healing was 
not complete four weeks postoperatively. 
One sinus case followed wound abscess as 
noted and the other was preceded by 
hematoma requiring evacuation. In both 
cases healing was prompt after removal of 
the suture. In neither case was it necessary 
to reopen the wound. A mosquito hemostat 
was used and the long single strand of 
continuous suture was located with much 
greater ease than previously experienced 
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in “fishing” for an offending interrupted 
non-absorbable suture. Thus far, the re- 
moval of the fascial suture (size No. 24 
identifying it as such) has been sufficient 
to permit healing in the patients develop- 
ing sinus. It is presumed that healing in the 


TABLE I 
SIZE OF CONTINUOUS COTTON USED AND NUMBER OF 
CLOSURES OF VARIOUS TISSUES ACCOMPLISHED 


Size Used 


| | 


No. 12 | No. 70 No. 24 


| 


No. of 
Closures 
Accom- 
plished 


Tissue Approximated 


Peritoneum 
Internal oblique and trans- 

versalis, (in McBurney 
incision) a | 
| 

| 


Deep cervical fascia (thy- | 

roidectomy)............ 
Tunica vaginalis......... 
Synovial membrane...... 
Anterior sheath of rectus 
Linea alba. 


ligament closure (after 
arthrotomy) 

Deep fascia 

Aponeurosis external ob- 
lique (first three cases) .. x 


TABLE II 
WOUND COMPLICATIONS IN 187 CASES 


| 


| Per- 


Complication of | 
Cases | centage 


| 


Wound disruption......... 

Subcutaneous Hematoma 
evacuation) 

Wounds developing fluctuant (swell- 
ing not requiring drainage) 

Wound abscess requiring drainage... . 

Sinus formation 


(requiring 
0.53 
3-70 


1.59 
1.06 


fascial layer was after four weeks relatively 
complete. Removal of the suture has not 
been considered then a factor affecting 
wound integrity. 

The following observations were made 
in this group of cases. A comparatively 
rapid closure was possible. There seemed 
to be a definite diminution in pain and 
tenderness in operative wounds as com- 
pared with those closed with any type of 
catgut closure. It was possible to permit 
patients to be out of bed much earlier in 


| | 
| 
| | 
x 160 
x 123 
x 5 
x 
x 6 
ss x 27 
x 16 
Aponeurosis external ob- 
oe x 
x 2 
oe 3 
No. 
Oo 
2 
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convalescence. This could be done because 
less pain attended efforts to move around 
and because more confidence was had in 
the integrity of this wound closure than in 
that accomplished by use of catgut. In our 
experience there was a decreased incidence 
of serum accumulation and hematoma 
formation as compared with a similar group 
of catgut closures. The reduction in 
incidence of hematomas was thought to be 
due to the fact that when cotton was used 
slipping of knots and premature absorption 
of ligatures did not occur as may when 
using catgut. In this series in which con- 
tinuous cotton was used a decreased inci- 
dence of wound infection as compared to 
that in catgut closure was noted. In this 
connection Fisher and Burch? observed in 
reporting the treatment of 1,494 patients 
with appendicitis that wound infection 
dropped from 3.4 to 1.1 per cent after sub- 
stituting cotton suture material for catgut. 

Brief reference has been made in the 
literature to the successful use of cotton 
as an interrupted suture in the presence of 
infection. Because it had proved to be a 
relatively simple procedure to remove a 
continuous cotton suture if sinus formation 
did occur, it was decided to employ this 
closure technic in four frankly infected 
patients and one potentially infected in 
this series. In the four patients infected 
perforated appendix accounted for the 
infection present. Closure in each was 
accomplished without drainage. Sulfanil- 
amide was used locally in three of these 
cases and an oral sulfonamide was given 
in all four. The potentially infected patient 
in whom the continuous cotton routine 
was used was an instance of ruptured 
duodenal ulcer with copious intraperi- 
toneal spill. Healing by first intention was 
achieved in both the infected and poten- 
tially infected. Obviously, uncomplicated 
healing in five cases does not constitute 
conclusive evidence that such success 


would attend subsequent attempts. How- 
ever, experience gained in these cases has 
suggested the justification for further ob- 
servation concerning the efficacy of this 
method. 

In summary, a departure from the 
described previously accepted principles of 
wound closure is recounted. Speed and 
ease of application are cited as advantages 
of the method. Success of the method, 
including reduced incidence of wound com- 
plications, has suggested its acceptability. 


CONCLUSIONS 


1. History of non-absorbable suture 
material and technic for its employment is 
reviewed. 

2. The fact is noted that cotton as a 
suture material has gained a position of 
increasing popularity and acceptance. 

3. As a routine of expediency the use of 
cotton as a continuous suture throughout 
operative procedure is suggested. 

4. Possible justification for the use of 
this method in infected operative cases is 
mentioned. 

5. Results are reported following use of 
this type of continuous cotton suture 
throughout in a se ies of 187 operative 
cases. 
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METHOD FOR SUTURING A sHORT PULMONARY VEIN 


ADRIAN LAMBERT, M.D. 
New York, New York 


N most cases pulmonary resection can 
be performed by the usual method of 
isolating the vessels and bronchus in- 

dividually, with separate transfixion and 
ligation of each vessel on either side of the 
point of division. This is possible because 
the length of vessel isolated is sufficient to 
allow the placing of four sutures. 

Occasionally, a pathologic condition is 
encountered in the lobe of the lung to be 
removed that prevents adequate isolation 
of the hilar vessel. This may be too deeply 
situated to allow the placing of more than a 
single width of clamp. This picture is seen 
especially when the lung fails to collapse 
because of pneumonitis or other rigid dis- 
eases lying immediately adjacent to the 
vessel. In such a difficulty the following 
method is suggested as a final means of 
controlling the short pulmonary vein 
adjacent to such a condition and com- 
pleting the resection without incurring fatal 
hemorrhage: 

A transfixion ‘suture is placed periph- 
erally as far from the pericardium as 
possible to control hemorrhage from the 
pulmonary side. Two clamps are then 
placed centrally to include a portion of 
pericardium on either side with one-half of 
the vessel in each clamp. The vessel is then 
divided distal to the clamps and the lung 
displaced laterally. Two interrupted fine 
silk sutures are then placed one at either 
side of the mediastinal stump of the vein, 
central to the clamps, to include a portion 
of the pericardium with the vessel wall in a 
transfixion suture. (Fig. 14.) A continuous 
suture on a very fine needle is then begun 
central to the posterior clamp to overlap 
the interrupted suture. This is continued 
over the posterior clamp which is then 
removed and (Fig. 1B) the suture com- 
pleted with the removal of the anterior 
clamp after the vein has been completely 
sutured. (Fig. 1c.) 
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The advantage of including the peri- 
cardium in the suture is to give strength to 
the thin-walled vein and to prevent the 
suture from pulling out. Care must be 
taken that the vein does not retract into 
the pericardium. This is largely prevented 
by the initial interrupted retention stitches. 


\ 


Fic 1. A, shows clamps placed centrally on divided 
pulmonary vein, including edge of pericardium. Re- 
tention stitches transfix pericardium and wall of vein 
on either side of vessel, B, shows continuous stitch 
overlapping the retention suture—one clamp has 
been and the other is about to be removed following 
completion of running suture; c, completed relation- 
ship of interrupted to continuous sutures is demon- 
strated with pericardium and vein included in both. 


I have used this method with success on 
both pulmonary artery and vein as a 
means of controlling hemostasis. It elimi- 
nates the necessity of opening the peri- 
cardium to do an intrapericardial ligation, 
and it may be a means of assuring the 
operability of a lobe which otherwise might 
be considered inoperable. The method is 
advocated for those cases only in which the 
usual type of ligation is impossible for the 
reasons described. 
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AMEBIC GRANULOMA OF THE LARGE BOWEL 


E. James BUCKLEY, M.D. 
New York, New York 


HIS case illustrates the need for 

thorough clinical, laboratory and 

roentgenographic investigation of the 
colon in the presence of hemorrhoidal dis- 
orders with rectal bleeding. So often a 
simple hemorrhoidectomy has not been the 
answer to rectal bleeding and the patient 
still harbors the “‘béte noir” of our times, 
malignancy, and other more drastic lesions. 
This case justifiably erases the time-hon- 
ored dictum “when in doubt operate.” 


Resections of the colon still carry quite a 
morbidity and in the hands of competent 
surgeons a relatively low mortality; yet to 


operate unnecessarily is quite a costly ex- 
perience for the patient, economically, 
functionally and last but not least psy- 
chologically. Again what a sad awakening 
for the chagrined surgeon to have per- 
formed a formidable colonic resection only 
to have the pathologist report “granuloma 
of the bowel.” 

The profession should utilize every diag- 
nostic and clinical means at its command. 
It is only in this way we can more accu- 
rately evaluate the problem at hand. Hem- 
orrhoids are innocuous and can wait; bowel 
malignancies and tumefactions cannot. 


CASE REPORT 


This patient was first seen by me with a 
chief complaint of rectal bleeding and hemor- 
rhoids of three years’ duration. The family 
history revealed no tuberculosis, cancer, etc. In 
1928 the patient was in the service of the regu- 
lar army, spent three weeks in the Panama 
Canal Zone and was stationed at Scoffield 
Barracks, Hawaii, for a period of two and one- 
half years. About two months after leaving 
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Panama and while stationed at Scoffield Bar- 
racks the patient was operated upon for acute 
appendicitis with uneventful recovery. There 
was no history of bloody diarrhea at that time. 
During the past fourteen years the patient had 
been well, working as a lineman and cable 
splicer. His appetite and digestion were normal 
and there was no weight loss, no diarrhea or 
bloody stools. 

About three years previously this patient 
began to have rectal bleeding associated with 
pain and burning sensation or defecation, con- 
stipation, protruding hemorrhoids with inter- 
mittent abdominal pains lasting three or four 
days which would pass away. He did not lose 
weight; his appetite and digestion were normal 
and he always continued with his work. At this’ 
time he saw his family physician who treated 
the patient for hemorrhoids by the injection 
method two to three times weekly for five or 
six weeks, but treatment was discontinued be- 
cause the patient developed a giant urticaria. 
No proctoscopic, sigmoidoscopic nor stool ex- 
aminations were made at this time. 

Two years ago the patient had a severe bout 
of bloody diarrhea lasting about eight weeks. 
He received no medical attention since he 
thought he had eaten food which had not 
agreed with him. Since that time he had occa- 
sional abdominal pains, dull aches, associated 
with mild bouts of intermittent bloody diarrhea 
and progressively increasing constipation, with 
no bowel movements for as long as three days. 
During the latter part of his present illness the 
abdominal pains simultaneously became pro- 
gressively worse. 

Physical examination revealed a well devel- 
oped and well nourished white male, forty-one 
years of age, not acutely nor chronically ill. He 
complained of rectal bleeding and painful, 
burning sensation on bowel movements. How- 
ever, he continued to perform his regular work 
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until two days prior to hospital admission. His 
temperature was 98.6°F., pulse 80; respirations 
20; blood pressure 138/74; weight 185 pounds. 
Eyes, ears, nose, throat and neck were normal. 

No abnormalities were noted in the chest. 
Heart sounds were regular and of good muscu- 
lar quality. An appendectomy scar was well 
healed. The abdomen was soft with some ten- 
derness in both lower quadrants especially 
the right. No masses were palpable and there 
was no spasm or rigidity. The liver was within 
normal limits; the spleen, kidneys and gall- 
bladder were not palpable. No hernias were 
present. 

Rectal examination revealed external and 
internal hemorrhoids, with no fissures, pilonidal 
sinus or dermatitis. Proctoscopic and sig- 
moidoscopic examinations revealed the follow- 
ing after thorough cleansing of the bowel with 
enemas and catharsis: mucosa throughout was 
markedly hyperemic and edematous although 
no ulceration, masses or obstruction were 
noted. 

The patient was admitted to my surgical 
service at the New York Post-Graduate Hos- 
pital for hemorrhoidectomy on March 8, 1948, 
for operation. However, on the eve of admission 
the patient still complained of abdominal pains 
and examination revealed moderate tenderness 
in both lower quadrants, especially the right 
with no spasm or rigidity. The morning of the 
operation this patient was again examined and 
the clinical picture of the past evening had not 
changed. In view of these findings together 
with the pathologic condition of the mucosa 
(rectosigmoid) and since the patient was already 
prepared for operation, a barium colon enema 
was ordered to investigate the colon more ade- 
quately. Needless to say the operation was 
cancelled. 

To my amazement the findings were as noted 
in Figure 1. Since this patient had been stationed 
in the Panama Canal Zone and did considerable 
traveling to foreign ports, a stool examination 
was next in order. On March 12, 1948, Es- 
cherichia histolytica, cysts,.Escherichia coli and 
nana were found. Warm, freshly passed liquid 
stools presented motile trophozoites of Es- 
cherichia histolytica. Warm specimens repeated 
on March 15th showed many trophozoites of 
Escherichia histolytica present but were nega- 
tive for other ova or parasites. 

At this time our x-ray department thought in 
terms of a malignancy associated with ame- 
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Fic. 1. The first barium colon enema study on March 
9, 1948. This contrast clysma study shows nodular 
intrusinal defect about the size of a walnut on the 
medial aspect of the ascending colon about 2 inches 
above the caput apparently of neoplastic nature. 


biasis. However, in view of the good general 
appearance of the patient, with a red blood 
count of 4,600,000 hemoglobin 15 per cent, no 
weight loss, a diagnosis of amebic granuloma 
was strongly considered. Therefore, a more 
conservative course and specific therapy for 
amebiasis was started immediately. The patient 
was given an adequate amount of emetine and 
carbarsone. (Fig. 2.) Barium colon enema pre- 
sented the lesion markedly diminished after 
two and one-half months of emetine and car- 
barsone treatment. (Fig. 3.) During this latter 
period of therapy the patient noticed a progres- 
sively lessening of constipation; he had daily 
bowel movements without catharsis and no 
bloody diarrhea. Sigmoidoscopic and procto- 
scopic examinations revealed a normal mucosa. 

The patient was operated upon by me at the 
New York Post-Graduate Hospital on May 
26, 1948, for external and internal hemorrhoids 
with an uneventful postoperative convales- 
cence. Examination in my office on June 25, 
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Fic. 2. Examination on April 20, 1948, with contrast 
enema shows the granulomatous-type lesion on medial 
aspect of cecum with slight diminution after six weeks 
of emetine and carbasone therapy. 


1948, revealed hemorrhoidal areas practically 
healed, his general condition excellent, appe- 
tite and digestion normal, bowel movements 
regular and the patient was working daily. 
Examination of the anorectal, sigmoidal and 
mucosal areas revealed everything normal so 
the patient was discharged. 

The patient reported to my office on August 
5, 1948, stating that he had been working every 
day with no untoward symptoms. His appetite 
and digestion were normal and he had daily 
bowel movements; his weight was 182 pounds. 
There was no abdominal distress nor any sug- 
gestion of bloody diarrhea. Proctoscopic and 
sigmoidoscopic examinations revealed normal 
mucosa. 


COMMENT AND CONCLUSIONS 


A case of amebic granuloma of the cecum 
is presented which was proved by labora- 
tory studies, barium colon enema and 
check-up with specific therapy. 

Emphasis is placed on the value of 
thorough investigation of the large bowel 
in the face of rectal bleeding with bloody 
diarrhea in the presence of hemorrhoids. 

Amebic granuloma may be easily mis- 
taken for malignant growths for they give 


Fic. 3. Examination on May 28, 1948, with contrast 
enema (as a recheck) shows a marked dimunition in 
the nodular granulomatous intrusinal defect on the 
medial aspect of the ascending colon after two and 
one-half months of emetine and carbasone treatment. 


symptoms, signs and proctoscopic appear- 
ances very similar to those produced by 
carcinoma. 

The axiom “when in doubt operate” was 
disproved in this case. Several cases have 
been reported in the literature in which an 
extensive operative procedure was done for 
malignancy only to find the pathologist 
reporting amebic granuloma of the large 
bowel. 

Stool examinations for ameba are most 
important to help substantiate the diagno- 
sis of colonic lesions. 

Ameba may occur years after the last 
recognized attack of dysentery. 

In amebic granuloma of the rectum care- 
ful observation on proctoscopic examina- 
tion, biopsy and finally the identification 
of Endameba histolytica established the 
proper diagnosis. On the other hand, in 
some cases the ameba may be incidental 
findings to carcinoma; hence the need of 
combining the various diagnostic pro- 
cedures in order to minimize errors in 
diagnosis. 
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The recent avai'able literature has been 
reviewed. Most cases have been diagnosed 
carcinoma. They can develop in treated 
and inadequately treated cases. Intensive 
antiamebic treatment may result in cure. 
The examination of stool for ameba after 
the tumor develops is usually negative. 

Most of the patients operated upon die 
of peritonitis. Cancer may develop in some 
instances. 

Amebic granuloma is localized most fre- 
quently in the cecum and the flexures of 
the colon as pointed out by Howard, Gunn 
and others but occurs also in the rectum. 
It is slow in developing and occurs in un- 
treated or inadequately treated patients. 


The author wishes to acknowledge his grate- 
ful appreciation to Dr. T. H. Gleason of the 
Department of Medicine, New York Post- 
Graduate Hospital, for his unselfish cooperation 
and excellent medical management of this 
patient. 
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CHRONIC THYROIDITIS 


Joun J. NOONAN, M.D. 
Attending Surgeon, Thyroid Clinic, Troy Hospital 
Troy, New York 


of its discovery has been the subject 

of much theorizing and investiga- 
tion. The original report on the subject was 
by Reidel in 1896. Because of the char- 
acteristic “‘iron hardness of the gland’s 
consistency” he called it “‘Eisenharte 
strumitis.”” Subsequent to this article 
several authors from different countries 
reported clinically similar cases but under 
varied nomenclature. 

Hashimoto in 1902 reported four cases 
of thyroiditis. He called his cases “‘struma 
lymphomatosa.” At the time he believed 
that his cases were clinically and particu- 
larly pathologically different from Reidel’s 
struma. The main difference, as the name 
implies, was the unusual number of lym- 
phocytes with true germinal centers invad- 
ing the gland. 

Following the appearance of Hashi- 
moto’s article two schools of thought 
developed. One group sponsored by Ewing 
believed that both pictures described by 
Reidel and Hashimoto were just steps in a 
progressive degenerative process. A second 
group believed that both types of strum- 
itis differed both clinically and pathologi- 
cally and were distinct entities. 

Of late there have been many excellent 
papers and case reports of both types. 
When one reviews the literature, three 
facts stand out: (1) Chronic thyroiditis of 
either type is a degenerative process. (2) 
A careful history and clinical work-up 
discloses that there is a distinct difference 
in the patient presented with Reidel’s 
struma as contrasted to Hashimoto’s 
struma. (3) Postoperative follow-up studies 
have not been reported in any detail. 

It is true that at first many of these dif- 
ferences did not present themselves until 
after surgery when a more careful recon- 
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sideration of the clinical picture was 
studied. But, of late, more case reports 
appear in the literature with a careful 
history and a detailed clinical work-up, 
and a preoperative diagnosis that has been 
confirmed at surgery and substantiated by 
the pathologist. In short, men who see a 
fair amount of thyroid work are beginning 
to spot these cases and diagnose the type 
of struma accurately. 

From the standpoint of etiology of these 
two types of struma investigation con- 
tinues. DeCourcy in two recent articles 
calls attention to what he calls perithyroid- 
itis and believes that this is a true clinical 
entity with an acute onset. Included in the 
symptomatology are fevers of varying 
degree, often associated with chills, pain 
or other discomfort of the thyroid region, 
absence of visible inflammation and per- 
sistence of tenderness in the lobes after 
other symptoms have subsided. 

DeCourcy emphasizes that the surgeon 
seldom sees Reidel’s struma until the acute 
perithyroiditis has subsided. This is un- 
doubtedly true. However, Case, in 1943, 
reported two cases of Reidel’s struma. ‘I he 
history and clinical picture follows closely 
DeCourcy’s idea of perithyroiditis, namely, 
sudden onset of fever, chills and thyroid 
tenderness. Both patients gave a history of 
a previous throat infection or a series of 
throat infections. Case’s report was con- 
cerned more with the presence of neurotic 
symptoms bordering on a psychosis. He 
did not specify any idea of a perithyroiditis. 

In 1929 McCarrison reported experi- 
mental work on rats fed on a diet of Ameri- 
can white flour, meat residue, olive oil, salt 
mixture and water. He was able to produce 
goiters as early as seventy-five days and as 
late as 165 days after beginning the experi- 
ment that pathologically resembled s. 
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lymphomatosa. He suggested that the 
occurrence of the disease in humans might 
be on a basis of a diet deficient in vitamins, 
poor in carbohydrates, proteins, and fats 
and a scarcity of fresh fruits and vegetables. 

A review of reported cases illustrates the 
different clinical and pathologic aspects of 
Reidel’s struma and s. lymphomatosa. In 
women s. lymphomatosa is found in go per 
cent of the cases. There is usually a goiter 
history of three or four years with actual 
symptoms of twelve to sixteen months. 
Both lobes are involved and approximately 
75 per cent of the patients develop hypo- 
thyroidism following surgery. 

In Reidel’s struma sex is not an out- 
standing characteristic and the average age 
is lower than that of patients with s. 
Iymphomatosa. Symptoms are present for 
an average of six to seven months and, as 
previously pointed out, the picture of 
perithyroiditis may present itself. About 
75 per cent of cases are of unilateral thyroid 
involvement and only a small percentage 
(about 26 per cent) develop hypothyroid- 
ism postoperatively. When one has pal- 
pated a Reidel’s struma, one will always 
remember the extreme hardness of the 
gland. S. lymphomatosa is more resilient 
to palpation and follows more the type of 
colloid goiter. Patients with this type of 
struma present a typical squarish appear- 
ance of the neck. Both types may cause 
dyspnea, dysphagia and a feeling of tight- 
ness about the neck. Patients with Reidel’s 
struma (following surgery) tend to improve 
rapidly, whereas patients with s. lympho- 
matosa have a lengthy convalescence with 
hypothyroid symptoms. 

In s. lymphomatosa the enlargement of 
the gland is intracapsular and the gland is 
not adherent to surrounding structures 
except occasionally to the trachea. The 
consistency is firm and the gland cuts with 
increased resistence. The tissue is pinkish- 
white in color and definite trabeculae can 
be seen. Microscopically, although some 
fibrosis is present, the characteristic picture 
is that of a diffuse lymphoid infiltration 
between the acini. Numerous secondary 
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lymphoid follicles are present and these 
may be very large in size. The lymphocytic 
infiltration varies but is most marked in 
the interacinar tissues. In the dense por- 
tions of lymphocytic infiltration the acini 
are compressed and atrophic. The epithelial 
cells of these atrophic acini are peculiarly 
large, acidophilic and have an increase in 
cytoplasm. They are similar to those in 
degenerative processes. 

In cases of goiter with symptoms of 
hyperthyroidism, principally those who 
have taken much iodine, there is found 
lymphocytic infiltration and even follicle 
formation, but always in the presence of 
acinar hypertrophy. 

Reidel’s struma has a tendency to be- 
come fixed to the neighboring structures. 
Occasionally there is a concomitant cervical 
cellulitis. The gland is hard; on multiple 
sections the cut surfaces present nothing 
resembling the normal architecture of the 
thyroid gland. The surface presents a yel- 
lowish-gray appearance with the yellow 
predominating and of an almost homo- 
geneous structure. On closer examination 
one finds a white net-like system of tendrils 
separating small lobules of firm yellowish- 
gray tissue. 

Microscopically, the characteristic pic- 
ture is one of fibrosis. This may vary from 
an increase in the interacinar and inter- 
lobular connective tissue to complete re- 
placement of the parenchyma by dense 
connective tissue. There may be some 
lymphocytic infiltration. Giant cells are 
found usually in the region of degenerating 
acini. These cells are quite characteristic of 
Reidel’s struma. Goetsch in 1940 proved 
that these cells originated from degenera- 
tive changes in the follicular epithelial cells 
which lose their cellular identity and fuse 
with their neighbors to form the giant cell. 

The two cases reported in this paper 
were seen by the author in 1941. They are 
typical both clinically and pathologically 
of chronic thyroiditis known as Hashi- 
moto’s and Reidel’s strumas. The patients 
were residents of nearby communities and 
postoperative follow-up studies were con- 
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venient to all. I became very much inter- 
ested in studying the postoperative course 
in these patients, particularly over an 
extended period of time. Both patients 
were examined physically and basal meta- 
bolic estimations were computed every 
three months over a period of four years. 
The case histories, operative procedures 
and follow-up results are presented. 


CASE REPORTS 


Case 1. A. T., female, forty-nine years of 
age of Italian extraction, was referred to us in 
February, 1941, with a diagnosis of possible 
malignancy of the thyroid. The presenting 
symptom was sore throat with difficulty in 
swallowing, increasing in severity for the past 
two years. The history (both recent and past) 
was very difficult to obtain because of lan- 
guage barriers. The patient was born in Sicily 
and had been a resident of this country for ten 
years. She had had an abdominal operation 
five years ago, the nature of which was difficult 
to ascertain. Her menstrual history was nega- 
tive. There had been three children in the 
family; they were all dead and the cause was 
unknown. No family history was obtained. 

The patient was of medium size and very 
apprehensive, complaining constantly of sore- 
ness and thickness in her throat with difficulty 
in swallowing. She had seen numerous physi- 
cians who had prescribed the usual throat pro- 
cedures with no improvement. The patient 
wore glasses and had normal pupillary reac- 
tions. Eye grounds were negative. 

There were no pathologic findings in her ears, 
nose or throat. In her neck there was an in- 
durated, enlarged, tender left lobe of thyroid 
that was not freely movable. There was some 
induration on the right side but this was not as 
pronounced as the left. Examination of the 
vocal cords by the Nose and Throat Service 
disclosed no pathologic condition. The lungs 
were resonant throughout. There was some 
enlargement of the heart to the left. No mur- 
murs were heard. Blood pressure was 150/80. 
There was an old midline abdominal scar; 
otherwise the abdominal examination showed 
negative results. There was gross tremor of the 
hands; otherwise, the extremities were nega- 
tive. The reflexes were hyperactive. 

Laboratory examination revealed the follow- 
ing: Urine: Straw colored and clear; albumin, 
negative; sugar negative; specific gravity, 
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1.019; microscopic, few epithelial cells per high 
power field. Blood: hemoglobin, 87.4 per cent; 
red blood cells, 4,484,000; white blood cells, 
6,400; polymorphonuclears, 70 per cent; lym- 
phocytes, 28 per cent; monocytes, 2 per cent. 
Blood Wassermann, negative; blood sugar, 130 
mg.; blood non-protein nitrogen, 25. Basal 
metabolism rate, —10 per cent. 

The working diagnosis at this time was a 
possible malignancy of the thyroid. 

The patient was operated upon on February 
14, 1941, using avertin as a basal and a mixture 
of gas-oxygen-ether. The usual low collar inci- 
sion was made and the skin flap dissected free. 
The prethyroid muscles were incised and dis- 
sected free. The prethyroid muscles were 
incised and dissected with difficulty from the 
thyroid gland. There were numerous bands of 
firm adhesions between the thyroid gland and 
the muscles. The left lobe was enlarged to 
about the size of a peach. It was firm and gray- 
ish-red in color. There was moderate enlarge- 
ment of the right lobe with some consistency. 

A subtotal thyroidectomy was done. There 
was very little bleeding. The cut surfaces pre- 
sented nothing resembling the normal archi- 
tecture of the thyroid gland. It was of a 
yellowish-gray appearance with the yellow 
predominating and of an almost homogeneous 
appearance. However, a white net-like system 
of tendrils separating small lobules of firm 
yellowish-gray tissue was noted. 

The pathological report showed that the 
specimen consisted of two segments of thyroid 
tissue partially covered by a thick capsule. 
The cut section showed homogeneous struc- 
ture; the tissue was dull yellow with bands of 
white suggesting scarred thyroid with little 
or no colloid. 

Sections showed thyroid tissue covered in 
places with a thick fibrous capsule and contain- 
ing such fibrous tissue running loosely through- 
out the gland. In some areas the fibrous tissue 
appeared to be attempting to form small 
nodular masses. The tissue was diffusely in- 
filtrated with a large number of giant cells and 
lymphocytes disrupting and causing atrophy 
of many of the acini. (Fig. 1.) 

Diagnosis: Chronic thyroiditis (Reidel’s 
struma). 

The postoperative convalescence was un- 
eventful and the patient was discharged 
February 25, 1941. At this time she weighed 
114 pounds and the basal metabolism rate 
was —10 per cent. The patient was rechecked 


American Journal of Surgery 


‘ 


Noonan—Chronic Thyroiditis 


in April, 1941 and her weight was 120 pounds 
and the basal metabolism rate was —15 per 
cent. She had no complaints. Her clinical 
course was as follows: 


Weight B.M.R. 


—18 
—20 1 gr. of thyroid ex- 
tract twice a day 
—14 
—101 gr. daily 
8 


July, 1941 
November, 1941 


129 
130 


February, 1942 135 
June, 1942 135 
November, 1942 137 
February, 1943 135 5 No thyroid extract 
June, 1944 135 4 
October, 1944 136 2 
January, 1945 137 5 
July, 1945 135 5 


The patient had no complaint at any time 
during the lengthy follow-up period. She em- 
phasized at each visit how “strong” she felt 
and how she could do all her housework with- 
out having “pain in her throat.” As the clinical 
course indicates there was a transient period of 
hypothyroidism that was adequately controlled 
with medication. 

Case ut. H. M., a young girl eighteen years 
of age of Ukranian extraction, came to the 
Thyroid Clinic of the Troy Hospital, June 27, 
1941. The chief complaint was a “swelling of 
the neck” of four years’ duration. This swell- 
ing was slowly but progressively increasing in 
size. Hoarseness had been present for the past 
year. The tone of her voice was that of a forced 
harsh whisper. During this time interval she 
thought that her general health was unim- 
paired. The essential points in her past history 
were measles and whooping cough in her 
childhood. The patient stated that she had 
diphtheria about five years ago that was fol- 
lowed by a tonsillectomy about four years ago. 
Catamenia was established at the age of fifteen. 
There were no menstrual disturbances. The 
parents were alive and in good health. There 
were seven other children living and well. 
There was no history of familial disease. 

The patient appeared to be a well nourished 
and well developed young girl with a pro- 
nounced bilateral, uniform swelling in the 
thyroid region. She was very slow acting and 
speaking. Her weight was 107 pounds, pulse 
96 per minute, respirations 18 per minute, 
temperature 98.6°F. and blood pressure 115/65. 
The skin was warm and moist and the hair 
seemed to be of normal texture. 

The scalp examination was negative; The 
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Fic. 1. Photomicrograph from Case 1 showing wide- 
spread invasion of connective tissue. 


pupils were equal and regular in size and reacted 
normally to light and accommodation. No 
exophthalmos was present; the eye grounds were 
normal. Examination of the ears was negative. 
There was a nasal septal deviation to the left 
and the mouth and nasaopharyngeal region 
were negative. Vocal cord examination showed 
no pathologic condition to be present. In the 
neck there was a symmetrical bilateral en- 
largement of the thyroid gland about four 
times the normal size. It was very indurated 
and there was tenderness on manipulation, 
particularly on the right side. The size of the 
gland gave a squarish appearance to the neck. 
No cervical adenopathy was present. The 
lungs were resonant throughout and there was 
no ausculatory evidence of a pathologic disorder. 
The heart was found to be within normal 
limits as to size and there were no murmurs or 
rhythm abnormalities. Examination of the 
abdomen and the genitals were negative. 
Laboratory examination disclosed the follow- 
ing: Blood Wassermann, negative; blood sugar, 
110 mg. per 100; blood non-protein nitrogen, 
25; creatinine, 1.1; uric acid, 12; basal metabo- 
lism rate, —15. Hematology: Hemoglobin, 
82 per cent; red blood cells, 4,250,000; white, 
blood cells, 7,850. Blood smear: Polymorpho- 
lucnears, 78 per cent; lymphocytes, 18 per 
cent; monocytes, 2 per cent; basophiles, 2 per 
cent. Weight: 118 pounds. 

Diagnosis: Colloid goiter 
symptoms. 

The patient was operated upon on July 10, 
1941, using avertin 45 mg. per Kg. of body 
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Fic. 2. Photomicrograph from Case 1 showing wide- 
spread invasion by lymphocytes and acinar atrophy. 
weight as a basal and a mixture of nitrous oxide 
gas and ether. The usual low collar incision 
was made and the gland exposed. The contour 
of the gland had been preserved in spite of the 
evident enlargement. There were a few adhe- 
sions laterally to the strap muscles. The gland 
was very firm and its appearance was rather 
grayish. There were no nodules seen. Both 
superior poles were ligated and a subtotal 
thyroidectomy was performed. 

Much to our surprise we found that the gland 
was very avascular, the cut surface was very 
irregular and the gland itself cut with quite a 
bit of resistance. Cross sections at the table 
showed a firm, uniform, opaque homogeneous 
structure. 

There was a diffuse infiltration of the thyroid 
parenchyma with lymphoid tissue. This was 
of such a marked degree that the acinar struc- 
tures were obscured and indistinct. The lym- 
phoid tissue consisted for the most part of 
small mature lymphocytes although occasional 
hyperplastic germinal centers containing large 
lymphocytes were present. In the background 
small round to ovoid thyroid acini were ob- 
served. They were lined by a single layer of 
Jow columnar epithelium and were either 
devoid of colloid or contained scant amounts. 
(Fig. 2.) 

Occasional dense collagen bands coursed 
through the tissue. A few foci of loose fibrous 
tissue containing engorged capillaries were 
noted. There was no evidence of glandular 
hyperplasia. 

Diagnosis: Struma lymphomatosa. 


The hospital postoperative course was un- 
eventful and the patient was discharged from 
the hospital ten days later. At the time of her 
discharge the basal metabolism had _ not 
changed but there was a very noticeable im- 
provement in her voice. Her postoperative 
course was observed and noted as follows: 


| Weight 


B.M.R. 


July, 1941 118 | —151 gr. thyroid extract 
three times a day 
| —20 1 gr. thyroid extract 
three times a day 
| —20 1 gr. thyroid extract 
three times a day 
—241 gr. thyroid extract 
| three times a day 
—281 gr. thyroid three 
times a day 
| —291 gr. thyroid extract 
three times a day 
| —30 1 gr. thyroid extract 
three times a day 
| —181 gr. thryoid extract 
three times a day 
—21 1 gr. thyroid extract 
three times a day 
December, 1942 | | —171 gr. thyroid extract 
three times a day 
February, 1943 | | —15 1 gr. thyroid extract 
three times a day 
—161 gr. thyroid extract 
three times a day 
—121 gr. thyroid extract 
three times a day 
| —131 gr. thyroid extract 
three times a day 
—1o1 gr. thyroid extract 
| twice a day 
December, 1943 | | —101 gr. thyroid extract 
twice a day 
—1o1 gr. thyroid extract 
twice a day 
| —121 gr. thyroid extract 
twice a day 
| —10 1 gr. thyroid extract 
twice a day 
81 gr. thyroid extract 
twice a day 
51 gr. thyroid extract 
daily 
4 No thyroid extract 
4No thyroid medica- 
tion 


August, 1941 124 
October, 1941 128 
December, 1941 133 
February, 1942 

April, 1942 

June, 1942 

August, 1942 


October, 1942 


April, 1943 
June, 1943 
August, 1943 


October, 1943 


March, 1944 
June, 1944 
September, 1944 | 
December, 1944 
March, 1945 


June, 1945 
January, 1946 


The first year following surgery was a very 
stormy one for the patient. She gained weight, 
felt ‘‘lazy,” shunned her friends and wished to 
remain indoors. Her menstrual cycle ceased 
functioning for eight months but was balanced 
normally using A.P.L. substance with thyroid 
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extract. The patient had a complete person- 
ality change during this time and was very 
uncooperative. She was untidy in her dress and 
had little interest in her personal hygiene. She 
became a seriously disturbing influence upon 
other members of her family. 

In the summer of 1942 her parents leased a 
cottage at a nearby lake and during this period 
the patient began to show improvement. From 
that time on progress was slow but steady. 
During the following year she worked part- 
time in a gift shop and in January, 1944 
obtained a position as full-time saleslady. 
In the summer of 1945 this young lady was 
asymptomatic. 

At this time her basal metabolism rate was 
—4; there were no symptoms or complaints 
and her weight was 125 pounds. This patient 
evidenced a rather severe hypothyroid reaction 
that was eventually controlled. 1 impressed 
upon her the importance of a check-up at least 
every year and sooner if she had any recur- 
rence of her former complaints. 


SUMMARY 


1. Reidel’s struma and Hashimoto’s 
struma are different clinical and pathologic 
features of a chronic degenerative disease 
of the thyroid gland. 

2. Conservative surgery is the procedure 
of choice in such cases. 

3. A period of postoperative hypothy- 
roidism that probably varies with the 
individual case ensues. Symptoms during 
this phase can be controlled medically. 
This period is undoubtedly a very impor- 
tant one and the patients should be fol- 
lowed carefully. 

4. Following a period of four years, the 
two patients in this study reverted to a 
normal thyroid balance. 


CONCLUSIONS 


The one important fact that this study 
disclosed was the necessity of a careful 
clinical follow-up of the patient, using 
symptomatic therapy. Chronic thyroiditis 
is relatively rare, and one may psychologi- 
cally help to control his patient with this 
fact, always insisting that eventually he 
will return to a normal condition. It is 
quite possible that there are patients that 
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return to a fair thyroid balance without 
medication. The hormone glandular chain 
is well known for its wide compensating 
abilities and probably plays a réle in the 
eventual outcome of these patients. 
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HEMORRHAGIC CYST OF THE SPLEEN 
IN A CASE OF GAUCHER’S DISEASE* 


Marvin C. BECKER, M.D. 
Newark, New Jersey 


EMORRHAGE resulting from in- 
sults to the spleen may present 
dramatic manifestations and at 

times pose interesting diagnostic problems. 
It is seen in several forms: (1) Immediate 
intraperitoneal hemorrhage following rup- 
ture of the splenic substance and its 
capsule; (2) delayed intraperitoneal hemor- 
rhage due to the formation of a hematoma 
in or about the breach which subsequently 
ruptures; (3) no intraperitoneal hemor- 
rhage, the hematoma remaining focal with 
resorption or hemorrhagic cyst formation. 
We have recently had the opportunity to 
study a case of Gaucher’s disease in which 
a hemorrhagic cyst developed. 
Hemorrhagic cysts of the spleen are 
rare. No previous case in Gaucher’s disease 
has been described. The important feature 


in the case to be presented is not the 
medical curiosity but the manner in which 
it demonstrates the pathogenesis of splenic 
hemorrhage and the diagnostic problems 
accompanying such a lesion. 


CASE REPORT 


On February 8, 1942, a thirty-six year old 
white Jewish male was admitted to the hospital 
for the first time with the chief complaint of 
pain in the left upper quadrant, intermittent 
in character, moderate in severity and of one 
and one-half months’ duration. In early 
January, 1942, during the course of a card 
game, the patient received a light blow to the 
abdomen. The trauma was minimal. Soon 
thereafter he experienced pain in the left upper 
quadrant and felt “dizzy and faint.” The 
following day while at work he had a second 
“fainting spell.” He continued to have periodic 
pain in the left upper quadrant and experienced 
many gastrointestinal symptoms such as eruc- 
tation, nausea, vomiting, pain under the ribs 
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and obstipation. He was treated by a local 
physician for a gastric disorder but without 
benefit. 

Examination by another physician on Jan- 
uary 27, 1942, revealed a cystic mass the size 
of an orange in the left upper quadrant extend- 
ing to the umbilicus. The liver was felt 2 fingers 
below the costal margin. On January 31, 1942, 
the mass in the left upper quadrant appeared 
slightly larger, being felt 1 finger below the 
umbilicus. The blood count at this time was: 
hemoglobin, 94 per cent; erythrocytes, 4.89 
million; leukocytes, 8,900, with polymorpho- 
nuclear leukocytes, 65 per cent; non-segmented 
forms, 2 per cent; lymphocytes, 25 per cent and 
monocytes, 8 per cent. The platelet count 
was 310,000/cu. mm. Sternal marrow revealed 
a slight shift to the left of the myeloid and 
erythroid elements. The total marrow count 
was 295,000/cu. mm. with 1,200 giant cells 
of the Gaucher type/cu. mm. The patient was 
admitted to the hospital to determine the 
nature of the mass. 

Upon admission the patient stated that he 
had no episodes of weakness but had always 
been pale. There was no history of bone pain, 
bleeding tendencies or dizziness prior to the 
traumatic incident. The rest of the history 
was non-contributory. 

Physical examination revealed that the 
patient was a well nourished, well developed, 
pallid, white male who did not appear acutely 
ill. The temperature was 99°F. and the pulse 80. 
Examination of the head and neck revealed 
barely palpable lymph nodes. The heart and 
lungs were normal. The blood pressure was 
140/90. A large mass was felt in the left upper 
quadrant. This extended to the midline and 
1 finger below the umbilicus. The liver was 
palpable 1 finger below the costal margin. 

During the next eighteen days the course 
of the patient was studied to determine the 
nature of the mass. On February 9, 1942, ex- 
amination of the urine was negative. The com- 
plete blood count was as follows: hemoglobin, 
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100 per cent; erythrocytes, 5.4 million; leuko- 
cytes, 9,000, with polymorphonuclear leuko- 
cytes, 51 per cent; non-segmented forms, 
5 per cent; lymphocytes, 34 per cent and mono- 
cytes 10 per cent. The sedimentation rate was 
5 mm. the first hour and 16 mm. the second 
hour. On February 10, 1942, x-ray of the 
abdomen revealed a mass density in the 
region of the spleen. X-ray of the chest showed 
no elevation of the left dome of the diaphragm. 
Intravenous and retrograde pyelograms during 
the following week demonstrated no morpho- 
logic defect. Barium enema on February 14, 
1942, revealed no intrinsic lesion of the colon 
but the descending colon was pushed to the 
right, showing evidence of extrinsic pressure. 
‘The impression was “mass of the left side 
causing extrinsic pressure.” Repeated stool 
examinations were negative for blood, ova or 
parasites. 

On February 23, 1942, a consultant stated 
that the cystic mass to the left of the umbilicus, 
apparently continuous with the spleen, “‘is 
probably not the spleen and may be retro- 
peritoneal and of a neoplastic nature.” He 
advised exploratory laparotomy. For this 
reason the patient was transferred to the 
surgical service of Dr. Charles Robbins. On 
February 26, 1942, at operation a moderately 
enlarged spleen was found adherent to the 
diaphragm. Splenectomy was performed. 

Gross pathologic report was as follows: The 
specimen consisted of a spleen measuring 25 by 
8 by 5 cm. (normal 12 by 7 by 4). The lower 
two-thirds of the anterior portion of the spleen 
was composed of an encapsulated cystic mass 
measuring approximately 16 by 8 by 5 cm. 
(Fig. 1.) This was clearly demarcated from 
the surrounding splenic tissue and was filled 
with stringy, reddish-brown, clotted material 
and hemorrhagic fluid. The outer surface of the 
cyst was roughened; the inner surface was 
smooth and grey-white in color. The cyst wall 
measured 1 mm. in thickness. At the upper 
pole there was another smaller cystic structure 
similar to that previously described, measuring 
5 by 3 by 2 cm. Elsewhere the serosal surface 
of the spleen was smooth and glistening. The 
cut surface of the spleen revealed a glistening, 
light brown surface, studded with pinpoint 
and linear translucent areas. 

At histologic examination paraffin sections 
were stained with hematoxylin and eosin, 
Weigert’s elastic and Van Gieson and by 
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Fic. 1. Splenic cysts near the upper and lower poles. 


Mallory’s method for hemosiderin. That por- 
tion of the spleen not in the vicinity of the 
hematoma showed small, poorly demarcated 
Malpighian follicles. Diminution in the size 
of the follicles was more apparent than real 
and was due to the encroachment on and the 
partial replacement of follicles by groups of 
Gaucher cells. These cells were large, (30 to 
50 micra) polyhedral, with relatively small 
nuclei and at times horseshoe in shape. The 
cytoplasm contained numerous fine fibrillae 
with irregular light areas in the meshes. 
(Fig. 2B.) 

The large hematoma located beneath the 
capsule for the most part was composed of 
amorphous pink material, in some regions 
granular and in others homogeneous. (Fig. 2A.) 
There were several portions that may have 
been of recent origin since erythrocytes in 
these areas could still be identified although 
they were pale-staining. Between the clot and 
the splenic parenchyma there was a thick 
layer of young connective tissue extending 
into the hematoma. This formed the juxta 
splenic wall of the cyst. The histiocytes in this 
organizing tissue contained large amounts of 
hemosiderin and the cytoplasm of the Gaucher 
cells in the splenic tissue deep to the hematoma 
also contained small amounts of iron. Areas 
of well preserved erythrocytes could be seen 
at the periphery of the hematoma, in the 
center of the degenerating clot and in the sub- 
stance of the young connective tissue which 
formed the deep wall of the cyst. 

The splenic capsule formed the outer wall 
of the cyst. The capsule appeared to be thick- 
ened in some areas due to beginning organiza- 
tion of the underlying clot. Other portions 
showed a peritoneal reaction with fibroblasts 
and infiltrating lymphocytes on the external 
aspect of the capsule. The major portion of 
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Fic. 2. a., subcapsular hemorrhage. Capsule shown at upper portion of illustration; Gaucher cells in area of 
organizing hemorrhage; B., shows Gaucher cells in spleen. 


the splenic capsule, however, showed only 
beginning hyalinization of the collagen fibers. 

The elastic stain demonstrated clearly that 
many trabeculae traversing the hematoma had 
been ruptured. 


Diagnosis. Gaucher’s disease of the spleen 
with formation of hemorrhagic cysts. 


COMMENT 


To develop logically the pathogenesis 
and symptomatology of hemorrhagic cyst 
of the spleen a brief review of splenic 
hemorrhage is in order. 

The importance of immediate intra- 
peritoneal hemorrhage following traumatic 
rupture of the splenic substance and its 
capsule is too well known to be discussed 
in this presentation. Spontaneous rupture 
of the diseased spleen with immediate 
intraperitoneal hemorrhage is also fairly 
well known. It has frequently been re- 
ported in malaria*!:**35 and on occasion in 
leukemia, infectious mononucleosis,® 2” 
typhoid fever,”” pneumonia, tuberculosis, 
hemophilia, polycythemia,’ undulant fe- 


ver, endocarditis lenta,'? portal vein 
thrombosis! and pregnancy.** #547 

Several cases of so-called spontaneous 
rupture of the normal spleen have also 
been reported.®® [Tt may be that 
apparently insignificant trauma to the 
spleen whether it be external, mechanical”° 
or internal (exaggerated physiologic re- 
sponse)? causes these spleens to rupture. 

The syndrome of delayed intraperitoneal 
hemorrhage from a rupture of the spleen is 
less well known. It has frequently been 
referred to in the literature as “‘delayed 
splenic The rupture of 
the spleen per se is immediate, whether 
it be a small parenchymal laceration or an 
extensive one involving the capsule. The 
delay is not in the rupture of the spleen 
but is, rather, the interval between the 
rupture of the spleen and the catastrophic 
intraperitoneal hemorrhage. For this reason 
the term “delayed intraperitoneal hemor- 
rhage” is preferred to “‘delayed splenic 
rupture.” 
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In the development of delayed intra- 
peritoneal hemorrhage there are three 
phases: the original injury to the spleen, 
the insidious latent period and finally the 
fulminating intraperitoneal hemorrhage. 
The initial insult may vary from minor 
trauma to the left side to a severe injury. 
The latent period may range from hours 
to three months although statistics indi- 
cate that secondary massive intraperi- 
toneal bleeding occurs most often between 
the third and seventh days.'* The symp- 
toms during this period may vary. Some 
patients have no complaints while others 
have mild abdominal discomfort or even 
persistent colicky pain. Localized tender- 
ness and rigidity are uncommon. Rarely 
is there abdominal distention or slight 
temperature elevation.” On occasion there 
may be splinting of the left chest without 
pleural or pulmonary signs. X-ray may 
be negative or show cloudiness in the 
region of the spleen, elevation of the 


diaphragm or displacement of the stom- 
ach. There may be an associated rib 


injury.2*39 

Four original types of splenic injury have 
been described which result in secondary 
intraperitoneal hemorrhage, namely, par- 
enchymal contusions, intrasplenic and 
subcapsular hematomas, initial paren- 
chymal and capsular lacerations with 
perisplenic hematomas and finally pedicle 
tears.‘ The cause for the intervening 
latent period has been a subject of con- 
siderable discussion. Hageney® in a review 
of seventy cases considered the latent 
period to be due to intact splenic capsule 
in 75 per cent of the cases and the re- 
mainder due to blockage of the lacerated 
capsule by clots, omental adhesions or 
adhesions to other organs. 

Onset of the fulminating secondary intra- 
peritoneal hemorrhage is sudden and may 
be initiated by exaggerated physiologic 
response? causing an increase in intra- 
splenic pressure, or may be initiated by 
an increase in intra-abdominal pressure 
produced by exertion® or by straining at 
stool. The symptoms and signs in the third 
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phase of the syndrome are those of severe 
intraperitoneal bleeding. Dullness in the 
left flank (Ballence’s sign) or pain in the 
left shoulder (Kehr’s sign) might give an 
important lead as to the source of the 
bleeding. 

The category of “combined”  intra- 
peritoneal hemorrhage from the spleen 
includes those patients with initial in- 
traperitoneal hemorrhage which becomes 
walled off and localized only later to result 
in massive intraperitoneal bleeding. Here 
the clinical picture is similar to that of 
delayed intraperitoneal hemorrhage, but 
from a viewpoint of pathogenesis there 
must be a separate classification. 

Those cases of intrasplenic or sub- 
capsular bleeding which do not result in 
secondary intraperitoneal hemorrhage may 
be absorbed, may organize or may result 
in the formation of hemorrhagic cysts. 
Fowler’ classifies these as pseudocysts. 

Many ideas have been proposed in the 
attempt to explain the production of 
hemorrhagic cysts. It is known that ante- 
cedent disease, usually with splenic en- 
largement, is the most important under- 
lying factor since such spleens are more 
exposed to trauma and probably more 
easily traumatized. Enlarged spleens, fur- 
thermore, have a greater tendency toward 
formation of adhesions with other organs. 
This reduces mobility and permits a greater 
traumatic effect. Statistics have shown 
that trauma has been established as the 
etiologic agent in approximately 30 per 
cent of all cases of large hemorrhagic 
cysts.” In the case presented the spleen 
was enlarged, adherent to the diaphragm 
and subjected to trauma. The exact réle 
that Gaucher’s disease played in the pro- 
duction of the hematoma, other than 
splenomegaly, is difficult to evaluate. The 
fact that tendency to hemorrhage may 
occur in Gaucher’s disease should be 
considered.” 

Other less common causes of hemor- 
rhagic cyst formation are inflammatory 
disease, vascular lesions such as throm- 
bosis or embolism of the splenic vessels or 
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hemorrhage into a degenerated metastatic 
neoplasm. 

If the cyst is small, there may be no 
symptoms. If it reaches a large size, as it 
did in this case, there may be vague diges- 
tive disturbances such as nausea, anorexia, 
vomiting or obstipation from the pressure 
of the mass. There may be pain in the form 
of a dragging sensation localized to the 
left upper quadrant. Physical examination 
may reveal a large mass in the left upper 
quadrant extending to the midline or pos- 
sibly down to the umbilicus. It may be 
fluctuant if the contents are liquified. X-ray 
may reveal a high diaphragm with im- 
paired motion, the stomach pushed to the 
right and the colon displaced downward 
and to the right. If there is calcification, 
this, too, is recognizable. In general the 
diagnosis is not too difficult if the con- 
dition is borne in mind. It must be differ- 
entiated from cysts of the pancreas, 
omentum and mesentery” as well as other 
retroperitoneal tumors. 

The pathogenesis of hemorrhagic cysts 
following trauma is interesting. In 35 per 
cent of the cases hemorrhage occurs cen- 
trally in the parenchyma of the spleen and 
in 65 per cent of the cases!‘ it occurs 
peripherally in the subcapsular region. 
Hemorrhage continues until there is suffi- 
cient increase in tension within the hema- 
toma to compress the bleeding site. When 
organization with the subsequent for- 
mation of a fibrous wall occurs, an encapsu- 
lated hemorrhagic cystic structure results. 
Later, with the absorption of blood pig- 
ment, the hemorrhagic cyst may be con- 
verted into one of the serous type as occurs 
in 30 per cent of the cases. Calcification of 
the cyst wall may occur. Fowler points out 
that approximately g per cent of all such 
cysts become calcified.' 

In many respects the early stages in 
development of a hemorrhagic cyst and 
of delayed intraperitoneal hemorrhage from 
the spleen are similar. In both, trauma is 
an important factor. Following this, there 
is a subcapsular hematoma in a large pro- 
portion of both conditions. In delayed 
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hemorrhage before there is an opportunity 
for organization and fibrous encapsulation 
some event such as increased intrasplenic 
pressure due to exaggerated physiologic 
response? or increased intra-abdominal 
pressure from straining at stool, etc., 
precipitates the ominous intraperitoneal 
bleeding. In cyst formation the organiza- 
tion processes are sufficient to prevent 
catastrophe. 


SUMMARY 


1. A case of hemorrhagic cyst formation 
in the spleen in a patient with Gaucher’s 
disease is presented. 

2. The relationship between hemorrhagic 
cyst formation and ruptured spleen with 
delayed intraperitoneal hemorrhage is 
emphasized. 


3. The subject of splenic hemorrhage is 
briefly reviewed. 


REFERENCES 


. Asrams, A. B. and Kauper, W. G. Spontaneous 
rupture of the spleen complicating portal throm- 
bosis. Am. J. Surg., 66: 284-6, 1944. 

. Barcrort, J. et al. Physiology of the spleen. J. 
Physiol., 60: 443-456, 1925. 

. Bet, H. and Sreere, G. H. Delayed rupture of 
the spleen. Lancet., 1: 598, 1944. 

. Benton, R. W. Large cysts of the spleen. J. A. 
M. A., 99: 1674-1676, 1932. 

. Brings, O. A. Spontaneous rupture of the normal 
spleen. Arch. Patb., 36: 163-166, 1943. 

. CHEVALLIER, P. and BEeRNarRD, J. Spontaneous 
rupture of the normal spleen. Sang, 16: 12-23, 
1944. 

. Cuin1, V. and Marconi, F. Acute erythremic 
syndrome developing during pregnancy; recovery 
after splenectomy for spontaneous rupture of 
the spleen. Haematologica, 20: 369-379, 1939. 

. Dariey, W. et al. Spontaneous rupture of the 
spleen in infectious mononucleosis. Am. J. M. Sc., 
208: 381-384, 1944. 

. Deaver, J. M. Delayed hemorrhage following 
traumatic rupture of the spleen, with reference 
to roentgenologic findings. Ann. Surg., 113: 477- 
480, 1941. 

. Deneen, E. V. Hemorrhagic cyst of the spleen. 
Ann. Surg., 116: 103-108, 1942. 

. Dusy, H. Spontaneous rupture of a normal spleen. 
New England J. Med., 223: 207-208, 1945. 

. FINGERLAND, A. Rupture of the spleen in endo- 
carditis lenta. Casop. lék. cesk., 77: 422-426, 
1938. 

. Foster, J. M., Jr. and Prey, D. Rupture of the 
spleen. Am. J. Surg., 47: 487-501, 1940. 

. Fow.ter, R. H. Cystic tumors of the spleen. 
Internat. Abstr. Surg., 70: 213-223, 1940. 


American Journal of Surgery 


I 
2 
3 
I 
I 
I 
1 
I 


Becker, Brill—Cyst of Spleen 


. GALLAGHER, P. and Mosssercer, J. I. Calcified 
unilocular cyst of the spleen. Ann. Surg., 116: 
933-937, 1942. 

. Giiuts, L. Delayed rupture of the spleen. Lancet, 2: 
822-823, 1944. 

. GREENFIELD, M. M., and Lunp, H. Spontaneous 
rupture of the spleen in chronic myeloid leu- 
kemia. Obio State M. J., 40: 950-951, 1944. 

. HaGeney.*! 

. Harkins, H. N. Delayed rupture of the spleen; 
case. Am. J. Surg., 57: 159-161, 1942. 

. Jones, L. E. Spontaneous rupture of an apparently 
normal spleen. Brit. M. J., 2: 561-562, 1944. 

. KeELLNER, A. et al. Spontaneous rupture of the 
spleen in malaria. J. A. M. A., 128: 1227-1229, 
1945. 

. Kine, R. B. Spontaneous rupture of the spleen in 
infectious mononucleosis. New England J. Med., 
224: 1058-1060, 1941. 

. Koucky, J. D. and VAN Demark, R. E. Syndrome 
of rib fracture followed by delayed rupture of 
the spleen. Rocky Mountain M. J., 41: 732-734, 
1944. 

. McCvrure, R. D. and ALtremeieEr, W. A. Cysts of 
the spleen. Ann. Surg., 116: 98-102, 1942. 

. McInpoe, A. H. Delayed hemorrhage following 
traumatic rupture of the spleen. Brit. J. Surg., 
20: 249-268, 1932. 

. McLure, H. M. and Peariman, G. K. Delayed 
rupture of the spleen. M. Bull. Vet. Admin., 
20: 330-332, 1044. 

. Macarinos Torres, C., and Lacorte, J. G. Rup- 
ture of the spleen in typhoid fever. Mem. Inst. 
Oswaldo Cruz, 36: 363-367, 1941. 

. Moses, W. R. Rupture of the spleen in therapeutic 
malaria. South. M. J., 38: 745-746, 1945. 


29. 


30. 


31. 


32. 


33- 


34- 


35- 


113 


Neat, J. M. Rupture of the spleen in myelogenous 
leukemia. M. Bull. Vet. Admin., 17: 96-97, 1940. 

RANKIN, L. M. Rupture of the spleen from muscular 
action. Am. J. Surg., 45: 598-599, 1939. 

Rusnitz, A. S. Spontaneous rupture of the spleen 
due to acute leukemia. J. Lab. ey Clin. Med., 
28: 972-982, 1943. 

Russ, S. E., and Gaynor, J. S. Spontaneous rup- 
ture of the malarial spleen. J. A. M. A., 127: 
758, 1945. 

SHANNON, W. F. Spontaneous rupture of the 
spleen complicating labor. Am. J. Obst. er Gynec., 
40: 323-327, 1940. 

SnyDER, J. W. and Rezex, P. R. Cysts of the 
spleen (with report of a case). South. M. J., 36: 
263-268, 1943. 

SomMER. Spontaneous rupture of the spleen at the 
end of pregnancy. Ztschr. f. Geburtsh. u. Gynik., 
116: 107-108, 1937. 


. Tinti, M. Spontaneous rupture of the spleen in 


undulant fever. Minerva med., 1: 111-117, 1937. 


. Von Hocn, R. Rupture of the spleen during labor. 


Deutsche med. Wcbnschr., 64: 48-49, 1938. 


. Waker, H. B. Nontraumatic rupture of the 


apparently normal spleen. Clin. J., 74: 225-229, 
1945. 


. Waueu, R. L. and Prior, J. A. Traumatic rupture 


. Wintrose, M. M. Clinical hematology. P. 


. ZaBiInski, E. J., and Harkins, H. 


of the spleen with delayed hemorrhage; com- 
plication of rib fractures. Surgery, 14: 125-133, 
1943. 

575+ 
Philadelphia, 1946. Lea and Febiger. 

N. Delayed 
splenic rupture. Arch. Surg., 34: 186-213, 1943. 


. ZUCKERMAN, I. C. and Jacopi, M. Spontaneous 


rupture of the normal spleen. Arch. Surg., 34: 
917-928, 1937. 


January, 1949 


15 = 
|_| 
16 
17 
|_| 
18) 
19 
|| 
2 
21 
22 || 
37 
38 
25 
2 
40 
2 4! 


TREATMENT OF WOUNDS OF THE POPLITEAL ARTERY 


Kari M. Lippert, M.D. 
Columbia, South Carolina 


of severed arteries, as contributed 

by Arthur Blakemore of Columbia 
University, has meant the saving of many 
extremities rendered ischemic after injury 
to'the major artery of the limb. The technic 
requires that one have available a series 
of small Vitalltum tubes and be practiced 
in their use in order to expect success in 
bridging the defect produced in the injured 
artery. 

During the recent war in the Mediter- 
ranean theater a number of injuries to the 
popliteal artery were treated by the use of 
Vitallium tubes. Although it is probable 
that the associated injury to soft parts 
greatly affected the success of the treat- 
ment, no significant improvement in the 
results occurred in the patients in whom 
Vitallium tubes were used compared with 
those treated by other methods. 

Suffice to say, a wound of the popliteal 
artery with extensive hemorrhage is a 
surgical emergency that should be attended 
at once. Every surgeon may at some time 
be faced with such a case and few will have 
the Blakemore tubes in assorted sizes at 
his disposal. In the average instance the 
surgeon will be forced to ligate the artery 
to control hemorrhage. 

The appearance of ischemic gangrene of 
the distal portion of the lower extremity as 
a sequel to ligation of the popliteal artery, 
especially when the ligation is incident to 
wounding of the artery by bullet or similar 
agent, has become so frequent that an 
exceptional case warrants recitation of its 
management in detail. It is possible that 
others confronted by similar cases and 
employing the same measures may estab- 
lish the treatment. 


Lys of Vitallium tubes in anastomosis 


CASE REPORT 


An American soldier, aged twenty-three, 
was accidentally wounded by a 7.2 mm. Beretta 
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bullet in the medial aspect of the upper portion 
of the middle third of the left thigh in the 
region of Hunter’s canal, the bullet apparently 
ranging downward. Within one hour the patient 
arrived at a station hospital where he was 
immediately examined. The left leg was held 
in semi-flexion at the knee and the foot was 
noted to be pale and cadaveric in appearance. 
The lower third of the thigh was swollen and 
tense with an almost board-like resistance to 
pressure. There was practically no external 
bleeding from the wound. No pulse could be 
felt in either the anterior or posterior tibial 
arteries and the veins at the ankle were not 
perceptable. Palpation of the leg caused ex- 
treme pain to the patient, especially when the 
calf muscles were touched. While the operating 
room was prepared, x-rays of the leg and thigh 
were made, using pieces of wire as markers to 
plot the approximate course of the bullet. It 
was found to have lodged between the tibia 
and fibula in the upper third of the leg. Under 
spinal novocain anesthesia with a tourniquet 
in place the medial aspect of the thigh was 
opened over Hunter’s canal and the incision 
extended to the posterior aspect of the knee 
to expose the popliteal space. A huge hema- 
toma was evacuated from the popliteal space 
and the torn popliteal artery visualized. The 
artery was found to have been lacerated longi- 
tudinally but was still held in continuity by 
a thin band of contused anterior portion of the 
vessel wall. An attempt was made to close 
the wound in the vessel by multiple sutures 
while flexing the knee; however, the artery 
was so badly contused that the effort was 
fruitless. The artery was then exposed proxi- 
mally to the first large branch of the popliteal 
artery, and a ligature of No. 1 chromic catgut 
was placed just distal to this vessel. The 
tourniquet was released and the wound irri- 
gated with saline to remove clots of blood 
while bleeding points were located and ligated. 
After fifteen minutes no pulsations could be 
detected in the distal ligated portion of the 
popliteal artery. The popliteal vein which had 
not been injured was observed to be collapsed. 
This vein was then doubly ligated with No. 1 
chromic catgut and divided. The cut edges 
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Fic. 1. Lateral view of thigh with crossed wires at the point of entrance of the missile and the 
approximate course of the bullet through the thigh which was verified at operation. 
Fic. 2. Location of bullet in upper calf region between tibia and fibula after having ricocheted 


from the condyle of the femur. 


of the skin and muscle at the site of the wound 
were noted to bleed freely by this time. Sul- 
fanilamide, 5 Gm., was dusted into the wound 
and closure was performed by the insertion 
of interrupted ““O” chromic catgut sutures in 
the fascia. The skin closure was accomplished 
with interrupted fine silk sutures. A light 
supporting splint with a loose dressing was 
applied and the patient was put to bed, main- 
taining the leg and foot on a horizontal plane 
with his body. A cradle was placed over the leg 
to support the bed covers. The patient suffered 
some pain during the first three days but the 
foot was observed to be warm and pink in 
color within the first six hours following oper- 
ation. Passive motion of the foot was insisted 
upon, beginning the third postoperative day. 
The incision in the thigh healed without in- 
fection. Trendelenburg exercises were begun 
at the end of one week at which time the 
patient was allowed up for short intervals on 
crutches. After sixty days the bullet was re- 
moved from between the tibia and fibula 
because of a mild persistent swelling in the calf 
muscles and pain experienced at that site 
upon weight bearing. Healing was uneventful. 
Physiotherapy and leg and ankle exercises of 
increasing force, were given at this time fol- 
lowed by rapid return of strength in the leg. 
Seventy-two ‘days after injury the patient 
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returned to duty. At that time no abnormality 
of the leg and foot could be detected except 
the absence of both the anterior and posterior 
tibial pulsations at the ankle; however, no 
pain was experienced by the patient even after 
vigorous walking or climbing stairs. Following 
his return to duty, periodic observations of 
this patient were made. After four months 
from the date of injury the pulse was found 
to be easily palpable in both the anterior and 
posterior tibial arteries of the wounded leg. 
Comparative measurement of the patient’s 
legs at that time showed the injured leg to be 
1 inch less in circumference about the thigh 
at the site of the injury and }% inch less in 
circumference at the largest portion of the 
calf. Subjectively, the patient complained 
only of slight heaviness of the left leg and 
some swelling of the left ankle after long 
walking or standing. (Figs. 1 and 2.) 


COMMENT 


It is obvious that early operation is 
indicated in the instance of extensive 
laceration of the popliteal artery, not 
only to control loss of blood but to reduce 
the mounting tamponade to collateral 
circulation. In the case just described the 
tissues in the popliteal region were under 
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extreme tension. Sehrt and Heidreich, 
corroborated by Brooks, cited by Holman 
in Christopher’s “Textbook of Surgery” 
have statistically and experimentally estab- 
lished that there is a lessened incidence 
of gangrene following ligation of a large 
artery and its accompanying vein as com- 
pared to ligation of the artery alone. 
Simultaneous ligation of the artery and 
vein aids in maintaining a proper balance 
between the arterial and venous systems 
of the extremity distal to the point of 
ligation. Pemberton, also cited by Holman, 
observed the absence of pulsation in the 
distal segment of a ligated artery as an 
evidence of inadequate collateral circu- 
lation and employed it as indication for 
ligation of the accompanying vein to 
increase resistance to the return flow of 
blood to the heart as an aid in establishing 
a more efficient collateral circulation. It 
was not necessary to block the lumbar 
sympathetics in the case herein presented 
because of early appearance of warmth and 
normal color following operation. Had 
there been later evidence of vasospasm, 
lumbar sympathetic block would have 
been employed during convalescence. One 
detail which we believe to be of important 
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significance in the successful establishment 
of collateral circulation in this case was 
the selection of the site for ligation of the 
popliteal artery immediately distal to a 
large branch above and immediately proxi- 
mal to a similar branch below the level 
of injury. Although thrombosis of a ligated 
artery progresses backward from the point 
of ligation to a collateral branch in most 
instances, a strong pulse may be observed 
in the proximal stump of a ligated artery 
for days following ligation. It appears that 
by ligating an artery immediately adjacent 
to a collateral branch, the full force of 
blood pressure will be translated to the 
collateral vessels rather than be dissipated 
in the blind pocket distal to the collateral 
branches. 
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DOUBLE GALLBLADDER 


JEROME H. Meyer, mM.p., WINFRED M. DowLIn, M.D. AND SAMUEL S. REINGLASS, M.D. 


Dayton, Obio 
HAT a double gallbladder is a rare 


congenital anomaly has been proven 

by many investigators. Wilson! re- 
viewed the literature from 1674 through 
1939. Gross,” Stolkind* and more recently 
Guyton‘ presented excellent reviews. Guy- 
ton‘ revealed only 40 proven cases of this 
anomaly. To this he added his own, the 
forty-first. The incidence of this anomaly 
in man has been quoted as one case in 
every four to five thousand persons. 
Boyden’ found, in a collective study, two 
cases in 9,221 cadavers from eleven ana- 
tomic laboratories. 

Boyden’s® classification of double gall- 
bladders has been accepted by both 
American and European investigators. It 
simply divides this anomaly into two 
groups: vesica diversa, bilobed or cleft 
gallbladder which has a septum dividing 
the organ into two chambers emptying 
into a common cystic duct. The second 
group, vesica duplex, has two gallbladders 
with two cystic ducts. This second group 
is further divided into the ““Y” type with 
two cystic ducts draining into a common 
cystic duct, and the ductular type with two 
cystic ducts draining separately. 

Discrepancies in the literature do exist 
in classification of the specimens. For 
example, Gross? in 1936 reviewed six cases 
of bilobed gallbladder. Stolkind* in 1939 
reported seven cases of bilobed gallbladder 
and added the eighth to the literature. 
Guyton,> in the most recent review, 
reported only five cases of bilobed gall- 
bladder and added his own to the litera- 
ture. Hilt’s* case was presented in 1937 
after Gross’s* review. However, the only 
cases occurring consistently in the reviews 
of the previously named authors are those 
of Meyer,’ Rycroft® and one of Phillips.* 

It is not the purpose of this paper to 
classify or reclassify the specimens of this 
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anomaly occurring in the literature. We 
are in agreement with Guyton‘ in his 
classification in which he states eleven 
cases were insufliciently described. We 
believe the case herein presented falls into 
the group of vesica duplex of the ductular 
type. Guyton‘ reviewed sixteen of this 
type of 


CASE REPORT 


Mrs. J. Z., A. H. A2037, a sixty-three year 
old white woman, was admitted on July 109, 
1946, for surgical management of a progressive 
obstructing lesion of the sigmoid colon. The 
chief complaint was pain in the abdomen of a 
cramping character which was becoming pro- 
gressively worse. She had alternate bouts of 
constipation and diarrhea. 

The present illness had its onset three weeks 
prior to admission. She had lost approximately 
20 pounds in the past three months which she 
attributed to loss of appetite. Vomiting 
occurred on only one occasion. The changes of 
bowel habit was first noted three years prior 
to admission. 

The past history revealed three previous 
operations, the first twenty-seven years prior 
to admission at which time the right tube, 
ovary and appendix had been removed; at the 
second, fifteen years later, a thyroidectomy 
was accomplished; three years prior to admis- 
sion at the age of sixty, she was hospitalized 
and treated with radium for “bleeding from 
the uterus.” 

Physical examination revealed a well devel- 
oped and fairly well nourished woman in no 
apparent distress. Temperature on admission 
was 99°F. rectally, pulse 76, respiration 22, 
blood pressure 110/60, weight 102 pounds and 
height 5 feet 214 inches. The abdomen was 
flaccid with some tenderness in the left lower 
quadrant and lower midline upon deep palpa- 
tion. There were no palpable masses. Rectal 
examination was negative. The remainder of 
the examination was non-contributory. X-ray 
examination had been taken elsewhere and 
revealed an obstructing lesion of the sigmoid 
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Fic. 1. Artist’s drawing of double gallbladder. Note 
stones in the larger gallbladder which also contained 
darker colored bile. 


colon.’ The red blood cell count 3,200,000, 
white blood cells 4,100, hemoglobin 10.8 Gm. 
and urine examination was negative. 

On July 22, 1946, through a low transverse 
incision, a partial obstruction of the sigmoid 
was found, caused by dense adhesion between 
the omentum, left round ligament, ovary and 
tube. The adhesions were freed. Upon explora- 
tion the gallbladder was found to be markedly 
distended and enlarged. The wound was closed 
and the abdomen prepared and redraped. 
Through a right paracostal incision the gall- 
bladder and bile ducts were exposed. The gall- 
bladder and common bile duct were found to 
be markedly distended. To facilitate removal 
of the gallbladder which was found in its 
normal liver fossa it was aspirated and thick, 
dark green bile was removed. The portion of 
the gallbladder lying next to the liver collapsed. 
The needle was withdrawn and reinserted and 
a lighter green bile was removed. This col- 
lapsed the gallbladder. What appeared to be 
two cystic ducts were clamped, cut and doubly 
ligated. A cholecystectomy was accomplished. 


The common bile duct was then explored and 
several small stones were removed. A T tube 
was inserted for drainage. 

The postoperative course was uneventful 
and without complications. The patient was 
up on the second postoperative day, the T tube 
was removed on the twelfth and the patient 
was discharged from the hospital on the 
nineteenth postoperative day. 

The pathologic specimen, A. H. 151009, 
(Fig. 1) consists of a gallbladder 8.5 cm. long 
and 4 cm. across. It is made up of two separate 
cavities, each is lined by a mucosa. There is a 
complete septum between the cavities. There 
are two cystic ducts. These cavities are unequal 
in size. The larger is twice the diameter of the 
smaller. The large cavity is filled with a dark, 
thick bile and many stones with sharp corners 
and edges. These stones vary from 2 to 3.4 mm. 
in size. The smaller cavity contains a thick 
green bile. 

Histiologic Description. A section of each 
of the component parts shows chronic inflam- 
mation with fibrous thickening. One of the sec- 
tions contains lipoid-filled mononuclear cells. 
The pathologic diagnosis is chronic cholecystitis 
with cholelithiasis and cholesterolosis. 


CONCLUSION 


1. The congenital anomaly of reduplica- 
tion of the gallbladder is rare. 

2. Acase of vesica duplex of the ductular 
type is presented. 
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Accorp1nG to Pulaski et al., streptomycin is not a panacea but does have 
distinct value in numerous cases, especially in instances of spreading peri- 
tonitis. They studied its effects alone or in conjunction with large doses of 
penicillin and occasionally also with the sulfa drugs in sixty-three patients, 
and they believe that streptomycin does not seem to have distinct value in 
localized peritoneal suppuration. It has proven, however, to be a valuable 
adjunct in most all cases of spreading peritonitis as well as in other types of 
surgical infection. Personally, this writer’s best results in peritonitis have 
occurred when he combined streptomycin therapy with large doses of 
penicillin. (Richard A. Leonardo, M.D.) 
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BILATERAL CAROTID BODY TUMOR 


Puiuip S. King, M.D. 
Fayetteville, North Carolina 


A. THOMAS, M.D. 


Cheyenne, Wyoming’ 


HE carotid body was first mentioned 
in the literature by Von Haller 
(1743) and was described by Neuber 
(1783). An excellent detailed microscopic 
description was recorded by Luschka in 
1862. The first carotid body tumor was 
removed by Riegner in 1880 and described 
by Marchand in 1891. Scudder (1903) is 
given credit for the report of the first veri- 
fied case of carotid body tumor in America. 
At present about 291 carotid body tumors 
have been described in the literature. Few 
surgeons have operated upon more than 
two patients. 
Bilateral carotid body tumors are ex- 
tremely rare. There are but five such cases 


recorded in the literature. Lund (1917) 
reported the first case of carotid body 
tumor occurring bilaterally. He removed a 
tumor from the right side of the neck of a 
patient from whom a left carotid tumor 
had been removed twenty-nine years pre- 


viously. Rankin and Wellbrock (1931) 
reported a case in which bilateral tumors 
appeared simultaneously. In 1932 De- 
Tarnowsky reported a case in which a 
tumor of the opposite side had been re- 
moved in 1904. Chase (1933) reported the 
occurrence of bilateral tumors in a patient 
whose sister had had a carotid body tumor 
removed. The occurrence of bilateral tu- 
mors was reported in 1939 by McNealy and 
Hedin; in this case the patient’s brother 
presumably had had a carotid body tumor. 

The occurrence of this tumor bilaterally 
is so rare that the case herein submitted 
is of sufficient interest to merit its report. 


CASE REPORT 


A white salesman, forty-eight years of age, 
entered this tumor service in April, 1945, com- 
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plaining of progressive swelling of the glands 
in his neck. 

The family history revealed that the patient’s 
mother was living and well; his father was dead, 
the cause of death being unknown. One brother 
was living and well. There was no history of 
tuberculosis or any glandular enlargement of 
the neck. The past history contributed that the 
patient had measles and mumps in childhood. 
He considered his health excellent at the time 
of enlistment in the Army. While in the service, 
he contracted influenza. He had been operated 
upon in 1922 and a submucous resection had 
been done; in 1924 he had a sinus operation; in 
1932 twelve teeth were extracted and in 1934 
a tonsillectomy was performed. The patient 
denied any history of venereal disease. For the 
past eleven years he had not had a day of 
sickness or been confined to bed and had 
worked steadily as a salesman. The onset 
of symptoms began in September, 1932 after 
an extraction of twelve teeth. He noted a small 
lump beneath the angle of the jaw on the left 
that increased in size for a year and then 
seemed to remain unchanged. In March, 1943 
he noted a swelling in the right side of his neck 
which gradually enlarged. One year prior to 
admission to the hospital both swellings began 
to increase in size so rapidly he sought medical 
attention. 

The patient had maintained his weight of 
155 pounds for the past fifteen years. His 
appetite had not changed and there was no 
history of dysphagia, nausea or vomiting. Upon 
questioning there was no history of dyspnea on 
exertion, cyanosis or palpitation. The pressure 
symptoms such as headache, vertigo, cough, or 
dysphonia were not present. 

Physical examination showed that the pa- 
tient was of medium height, a well nourished 
adult white male, well orientated and coopera- 
tive. He did not appear acutely or chronically 
ill; he was freely ambulant and in no pain. 
The patient’s height was 69 inches; his weight 
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158 pounds. The eyes reacted to light and 
accommodation. The mouth revealed moder- 
ately advanced pyorrhea of the remaining 
teeth on the right. The nasopharynx, pharynx, 
buccal mucosa and tongue revealed no gross 
evidence of pathologic disturbances. A 6 mm. 
squamous cell carcinoma was seen on the lower 
left lip which, according to the patient, had 
developed within the last few weeks and 
obviously had no connection with bilateral 
masses of the neck which were of many years’ 
duration. The patient heard a whispered voice 
at 15 feet with each ear and a conversational 
voice at 25 feet equally well. 

Examination of the neck revealed bilateral 
masses. The mass on the right measured 8 cm. 
in length and 4 cm. in width. It extended from 
the mastoid process and from the angle of jaw 
and was beneath the sternocleidomastoid 
muscle extending downward to the mid-portion 
of that muscle. This mass was movable from 
side to side but not up and down. It was firm, 
smooth and non-tender. Transmitted pulse of 
the great vessels could not be palpated. The 
tumor on the left side measured 6 cm. in 
length, 4 cm. in width. It, too, was firm, 
smooth, non-tender and was more fixed to the 
deeper structures than its fellow. The location 
was approximately the same. When pressure 
was applied over both masses, there was only 
slight slowing of the heart rate. This was 
confirmed later by electrocardiogram tracings. 
No thrill or bruit was present over either mass. 
The blood pressure was 90/60. The heart and 
lungs were normal. Abdominal and neurologic 
examinations were negative. Examinations of 
the blood and urine showed nothing of interest. 
The electrocardiogram was normal. 

Preoperatively, the patient had thirteen 
teeth extracted and deep x-ray therapy was 
used on the lesion of the lower lip. This lesion 
showed regression in two weeks. 

The working diagnosis at the time of surgery 
was bilateral tumor of the neck, type unde- 
termined. The possibility of bilateral carotid 
body tumor was considered. 

At operation the mass on the right was 
approached first. Novocain, 1 per cent, was 
used for local infiltration and novocain, 2 per 
cent, was used for cervical block. An incision 
paralleling the sternocleidomastoid muscle was 
made. This muscle was retracted lateralward 
for some distance. The carotid sheath was 
entered at the level of the omohyoid muscle 
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and the common carotid was freed to a point 
2 cm. below its bifurcation. Here a tumor mass 
completely surrounded the common carotid. 
Pushing the internal jugular vein laterally, the 
wall of the vessel was found to be incorporated 
in the mass. Careful dissection from below up- 
ward was attempted but profuse bleeding was 
encountered. An attempt was made both later- 
ally and medially, but these approaches were 
blocked by profuse bleeding. The tumor was 
inseparable from the arteries for two reasons: 
first, because of the dense adherence of its 
capsule to the adventitia of the vessels and, 
second, because of the network of the thin 
walled vessels that covered its surface. Return- 
ing to the carotid sheath, the vagus nerve was 
identified. It, too, was incorporated in the mass. 
A biopsy was taken and with great difficulty 
bleeding was controlled with suture ligatures. 

At this point an evaluation of the situation 
led to the conclusion that the mass could be 
removed only by ligation of the common 
carotid and also the possibility that the vagus 
nerve would have to be sectioned. Knowing 
that this mass was bilateral and an unknown 
situation concerning blood supply existed on 
the opposite side, the wound was closed. 
Consideration was given to the possibility that 
the opposite side might be operable without 
sacrificing the blood supply. In that event 
ligation of the common carotid and removal 
of the mass on the right side could be at- 
tempted. The seriousness of this procedure, in 
view of the hazards which accompany ligation 
of the common carotid, was appreciated. 

The pathologic report of the biopsy taken 
was carotid body tumor. 

The opposite side of the neck was explored 
eight days later, using the same anesthesia and 
incision. The mass was freed from the medial 
border of the sternocleidomastoid muscle. It 
grossly resembled its fellow. The dissection was 
carried out from below upward and laterally. 
Much bleeding was encountered, but the tumor 
mass was freed from the common carotid 
and the external carotid arteries. The internal 
jugular vein was sacrificed. At this point the 
internal carotid and the vagus could not be 
dissected free. These structures were sur- 
rounded by the tumor and were densely ad- 
herent to it. Manipulation or traction of the 
mass caused immediate emesis, drop in blood 
pressure, slowing of the pulse and profuse 
sweating; therefore, only a biopsy was taken 
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Fic. 1. Microsection of biopsy specimen removed. 
Note nests of polyhedral and elongate cells surrounded 
by vascular spaces lined with endothelial cells giving 
an alveolar-like appearance. 150 X. 


and the tumor was considered to be inoperable. 
(Figs. 1 and 2.) 

Pathologically, the microscopic studies on 
both specimens removed were identical. Micro- 
section disclosed a new growth made up of 
nests of polyhedral and elongate cells sur- 
rounded by vascular spaces lined with quite 
definite endothelial cells, giving the growth an 
alveolar-like appearance. The cells as noted 
were polyhedral to slightly elongate and had 
oval, moderately hyperchromatic, quite uni- 
form nuclei, with practically no nucleolus. The 
vascular channels surrounding these polyhedral 
nests of cells were lined with endothelial cells. 
There were no mitotic figures. The cells were 
quite uniform and there was very little evidence 
of rapid growth. The diagnosis, based on 
microscopic study, was bilateral carotid body 
tumor. 

Postoperatively, the patient continued to 
show vagal irritability and was unable to 
retain food for ten days. The vomiting spells 
gradually subsided and the wound healed 
without complications. Upon completion of a 
course of deep irradiation therapy consisting 
of 2,100 roentgens to each tumor mass, the 
patient was discharged from the hospital. 


Fic. 2. Postoperative picture of patient shows the 
bilateral carotid body tumor which proved inoperable. 


Sixteen months have elapsed since his release 
from the hospital. His follow-up questionnaire 
states that the tumors are slightly larger, cause 
no pressure symptoms and that he is able to 
work a full day. 


COMMENTS 


The etiology of these tumors, as of other 
tumors, is unknown. Both sexes are equally 
affected. Negroes are susceptible as well 
as white people. Patients vary in age from 
seven to seventy-three years, but go per 
cent of the cases reported have been of 
patients between the ages of thirty and 
sixty years. Of the five bilateral occurrences 
the familial incidence is mentioned in 
one. 

It has been noted that the incidence of 
intra-oral infection preceding these tu- 
mors is remarkable. In the case presented 
the patient had an extraction of his teeth, 
tonsillitis and sinusitis. It must be men- 
tioned again that the early carcinoma of 
the lower lip was of recent origin, develop- 
ing a few weeks prior to admission and 
that from the long-standing history of the 
bilateral tumors they cannot be considered 
a part of the same pathologic process. 
Microscopic studies of the specimens re- 
moved confirms this contention. 

It is usually considered that about 80 
per cent of carotid body tumors are benign. 
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In this case the tumors that were present 
were benign histologically but malignant 
by position, in that circulatory embarrass- 
ment was to be expected. 

In about 50 per cent of the reported 
cases it has been necessary to sacrifice the 
common carotid. This procedure carries 
about a 25 to 35 per cent mortality and of 
those that survive the operation, about 50 
to 55 per cent suffer permanent brain 
damage. With ligation of the common 
carotid, the mortality rises with the age of 
the patient. The close proximity of this 
tumor mass to the vagus, hypoglossal, 
recurrent laryngeal, phrenic and glosso- 
pharyngeal nerves renders these structures 
liable to damage with various permanent 
defects. 


SUMMARY 


A case of bilateral carotid body tumor 
has been presented. It is interesting from a 
clinical viewpoint and offers a difficult 
surgical problem. 
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FIFTEEN authentic cases of cancer of the parathyroid have been re- 
ported, only half of them being endocrinologically active. They ranged in 
size from 3 to 10 cm. when first seen but many become larger later. Benign 
tumors occur about 100 times more often than malignant tumors in 
the parathyroids, according to the studies of E. H. Norris. (Richard A. 


Leonardo, M.D.) 
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CHRONIC ABSCESSES SECONDARY TO CHOLELITHIASIS 
AND PERFORATION OF THE GALLBLADDER* 


R. H. Ricpon, 


Galveston, Texas 


ISTULOUS communications between 

the biliary passages and other viscera 

are frequently observed both at oper- 
ation and at autopsy. In view of the fre- 
quency of gallstones and cholecystitis the 
occurrence of a fistula is an unusual com- 
plication. A discussion of the frequency 
and types of fistulae associated with the 
gallbladder has been given by Robson,} 
Judd and Burden? and Taylor.* In all 
probability perforation with the formation 
of a fistula does not take place in inflam- 
matory disease of the gallbladder in the 
absence of complicating lithiasis.? 

In reviewing the literature on fistulae 
associated with cholecystitis it appears 
that erosion of the wall of the gallbladder 
followed by a chronic abscess is infrequent. 
Usually such an abscess erodes the wall 
of an adjacent viscus and then produces a 
true fistula. The dense fibrous adhesions so 
often found around the gallbladder in 
cases of cholelithasis may in some cases 
develop secondary to erosion of the wall 
as the result of stones. 

Sometimes a small, narrow sinus may 
connect the area of erosion in the wall of 
the gallbladder with a large subphrenic 
abscess. The etiology of such an abscess 
might very easily be overlooked at opera- 
tion if the gallbladder is not carefully 
examined. The type of the contents in 
such an abscess cavity, of course, would be 
significant in determining its etiology. 
Those accompanying an acute empyema 
of the gallbladder would be that of a 
pyogenic process; however, if the lesion 
resulted from the action of bile, the con- 
tents might be brownish-black in color 
with few if any bacteria. Masses of bile 


pigment may be demonstrated in the wall. 
Mononuclear cells filled with fat vacuoles 
“foam cells” may be conspicuous in the 
inflammatory reaction. Hemorrhage may 
occur as the result of erosion of blood 
vessels by the bile. 

Recently we have studied at autopsy 
two cases in which the wall of the gall- 
bladder was eroded, apparently as the 
result of the presence of biliary stones. 
Each individual was obese, the one a male 
fifty-eight years of age and the other a 
female seventy years of age. In the former, 
death resulted primarily from the abscess 
while in the latter the clinical man- 
ifestation suggested biliary involvement; 
however, death resulted from broncho- 
pneumonia. These two cases seem to be of 
sufficient interest from both a clinical 
and a pathologic standpoint to warrant 
publication. 


CASE REPORTS 


Case 1. The patient was an obese, white 
male, fifty-eight years of age, who entered the 
hospital with the complaint of pain under 
the right shoulder and along the right side of the 
chest for twelve days’ duration. These pains 
were sharp in character and occurred at 
intervals of five to ten minutes. Subsequently, 
they radiated to the right upper abdomen. The 
abdominal pains were sharp and colic-like. He 
was nauseated and had vomited. There was 
diarrhea with five to six stools daily; this was 
followed by constipation. The pains were 
present daily during the illness. An attack 
similar to the present one occurred eight weeks 
previously and subsided under forty-eight 
hours. He was able to work as a guard during 
the interval. 

Upon admission the patient was obviously 
in pain. There was generalized abdominal 


* From the Department of Pathology, University of Arkansas School of Medicine, Little Rock, Ark. 
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tenderness with marked tenderness in the right 
upper quadrant along the costal margin. This 
tenderness extended downward to the lower 
right quadrant and across to the mid-epigastric 
region. A few fine rales were present at the base 
of both lungs. The temperature was 101.4°F.; 
pulses were 104 and the respiratory rate was 
34 per minute. The systolic pressure was 135 
mm. Hg and a diastolic pressure was 65 mm. 
Hg. 
The white blood cell count was 14,000 two 
days following admission and subsequently 
decreased to 7,900 on the day of death. There 
was a moderate degree of anemia. A roentgeno- 
gram of the chest showed bilateral atelectasis 
in both bases. The diaphragm was elevated on 
both sides and an air-fluid level was thought 
to be present under the right arch. Fluoroscopic 
examination and films of the stomach and 
duodenum, however, did not reveal any organic 
disease. 

The patient remained in the hospital for 
twelve days during which time the temperature 
varied between 101 and 102°F. On the last day 
of life the temperature reached 104.8°F. Al- 
though he appeared to improve during the 
first few days of hospitalization, he soon began 
to show signs of circulatory failure which 
persisted until death. 

The autopsy was performed three hours after 
death. Only the pertinent findings are reported. 
The lower extremities were edematous; the 
abdomen was markedly distended. The gastro- 
intestinal tract was dilated with gas and the 
omentum was firmly adhered to the anterior 
abdominal wall. A cavity was present in the 
area of the left colic gutter that contained 
approximately 800 cc. of thick, brown fluid in 
which there were blood clots. This cavity 
extended upward between the spleen and the 
left lobe of the liver and then turned medially. 
Here it lay between the diaphragm and the 
left lobe of the liver. The stomach was anterior 
and inferior to the abscess cavity. This cavity 
extended retroperitoneally across to the mid- 
line of the abdomen and turned downward 
toward the right colic gutter. The greatest 
amount of the contents was present in the area 
of the left colic gutter. The wall of the cavity 
was moderately thick and the inner surface 
was covered with a thin, brownish exudate. A 
small sinus 3 to 4 mm. in diameter extended 
directly downward from the gallbladder to 
join this large cavity. The wall of this sinus was 
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similar to that of the cavity; it was bile stained. 
A small perforation was present in the wall 
of the gallbladder. The wall was thickened and 
was infiltrated with chronic inflammatory cells. 
Several stones were present in the lumen. 
Only a few gram-negative bacteria were present 
in a smear made from the contents of the large 
cavity. 


Comment. An erosion occurred in the 
wall of the gallbladder secondary to the 
pressure produced by the stones. A small 
amount of bile escaped from the gall- 
bladder and formed a short sinus which 
subsequently formed the retroperitoneal 
abscess which extended toward the left 
side of the abdomen. A large subphrenic 
abscess developed which subsequently dis- 
sected down the left colic gutter. The 
contents of the cavity were bile stained. 
It did not resemble a pyogenic abscess like 
those that result from a perforation in the 
gastrointestinal tract. Furthermore, no 
lesion was demonstrated in the intestinal 
tract. Apparently one or more blood vessels 
in this cavity eroded since blood clots were 
found within the contents. 

There was little in the past history to 
suggest biliary disease. There was no his- 
tory of jaundice. Although the roentgeno- 
graphic examination of the abdomen sug- 
gested a perforation in the gastrointestinal 
tract, no such lesion was found at autopsy. 


Case u. The patient was an obese white 
female, seventy years of age, who was in a 
semicomatose and completely disoriented state. 
The history was obtained from her daughter. 
The patient’s health was “fairly good” until 
seven weeks previously when she suddenly 
developed severe pain in the epigastrium and 
right upper quadrant which lasted for only a 
few hours. This was accompanied by vomiting. 
Relief followed a dose of castor oil and several 
enemas. Similar attacks of abdominal pain 
occurred and three weeks previous to hospital- 
ization the patient was weak and remained in 
bed. The pain persisted in the right upper 
quadrant and she became increasingly drowsy, 
uncooperative and irrational. Cathartics were 
given frequently during this time. The patient 
was thought to have had fever intermittently 
during the previous seven weeks. 
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An operation was performed on the gall- 
bladder twenty years ago, the type of which 
was unknown. The daughter stated that her 
mother had similar attacks of pain and vomit- 
ing during the past five years. These sub- 
sided, however, following bowel movements. A 
chronic non-productive cough had been present 
for several years. 

The patient appeared to be both chronically 
and acutely ill and was semicomatose. She was 
incontinent; the skin was dry. Pressure on the 
old scar in the upper right quadrant and deep 
pressure over the entire abdomen seemed to 
cause pain. The abdominal viscera could not 
be palpated; no other significant clinical find- 
ings were elicited. The neurologic examination 
was non-contributory. The temperature was 
100°F., pulse 80 and the systolic pressure was 
128 mm. Hg and the diastolic was 88 mm. Hg. 

The white blood cell count was 12,900 with 
a normal differential. The hemoglobin was 
15 Gm. The icteric index was 6 and the non- 
protein nitrogen was 40 mg. per cent. The total 
serum protein was 6.92 Gm. per cent, albumin 
3.78 Gm. per cent and globulin 3.14 Gm. per 
cent. The albumin-globulin ratio was 1.20. 

During hospitalization she remained dis- 
oriented and slept most of the time. The spinal 
fluid contained 49.5 mg. per cent of protein, 
71.3 mg. per cent of sugar and the chlorides 
were 700 mg. per cent. The spinal Wassermann 
reaction was negative and a culture of this 
fluid was sterile. Three days before death a 
few rales were found in the base of the left lung 
posteriorly. Two days later moist rales were 
present in both lungs. The temperature at this 
time was 102°F., pulse 140 and respiration 60. 
The temperature rose to 105.8°F., her condition 
grew critical and she died on the ninth day of 
hospitalization. 

The autopsy was made approximately thirty 
hours following death. Only the pertinent find- 
ings are included. Many dense fibrous adhesions 
were present around the gallbladder, some of 
these were continuous with the peritoneum in 
the area of the abdominal wall. Adjacent to the 
gall bladder and surrounded by fibrous ad- 
hesions were two small abscesses approximately 
1 cm. in diameter. These were filled with a 
thick yellowish brown fluid. The wall of the 
gall bladder was greatly thickened except for 
the portion adjacent to the abscesses where it 
was paper thin. One black stone 2.5 cm. in 
diameter was present in the neck of the bladder. 
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The surface of this stone was granular. Mono- 
nuclear cells were conspicuous in the wall of the 
abscess. In the cytoplasm of some of these cells 
were numerous, small, fat vacuoles giving an 
appearance to the cell of a “foam cell.” 
Numerous small masses of bile pigment 
were distributed throughout the inflammatory 
reaction. 

The liver was small and showed a moderate 
amount of fat within the hepatic cells. There 
was a minimal amount of scarring about some 
of the portal triads. There was some arterio- 
sclerosis throughout the body. A large amount 
of bronchopneumonia was present in both 
lungs. 


Comment. The pathologic changes in 
the gallbladder were adequate to account 
for the clinical symptoms as observed in 
the abdomen. A history of a “gallbladder 
operation” twenty years previously and 
attacks of pain and nausea for several 
years previous to death were consistant 
with biliary disease. There was no history 
of jaundice and no retention of bile pig- 
ments during her terminal period of 
hospitalization. 

The mental symptoms presented by this 
patient may have resulted from the cere- 
bral arteriosclerosis, however, it is not an 
infrequent clinical observation to find 
elderly individuals showing neurologic 
changes in which it is difficult to determine 
their etiology. Bronchopneumonia devel- 
oped during her last few days of life and 
may be considered to be the primary cause 


of death. 


COMMENTS 


These two cases are similar in that both 
occurred in obese, white individuals, one a 
male aged fifty-eight and the other a female 
aged seventy. One usually considers a 
malignancy at this age rather than cholelia- 
thasis; however, it should be remembered 
that Judd and Burden? found their largest 
percentage of cases of biliary fistulae oc- 
curred in the sixth decade of life. In a 
group of 153 cases one occurred in a 
patient between twenty and thirty years 
of age; seventeen were between thirty 
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and forty; forty-five were between forty and 
fifty; sixty-three were between fifty and 
sixty; twenty-five were between seventy 
and eighty. In neither of the two cases 
being reported is there a history of jaun- 
dice, however, in both there is a prolonged 
history of symptoms referable to the upper 
right quadrant. 

A wide variety of pathologic curiosities 
associated with cholelithasis may be found 
in older publications.'~* Among these may 
be mentioned cases in which gallstones 
have been vomited from the stomach and 
coughed up from the larger bronchi. Gall- 
stones have been found impacted in the 
male urethera and removed from the 
urinary bladder. Faber‘ records a case in 
which a woman voided thirteen gallstones 
with the urine. 

Necrosis may be induced or hastened by 
pressure from a large biliary stone; how- 
ever, local perforation may occur without 
a stone being present.’ A gall bladder in 
which there is an impending perforation 
may attach itself to an adjacent viscus and 
establish a union between the two, per- 
mitting the stone to escape into the viscus. 
Unless the necrosed area is previously 
covered by adhesions a diffuse, frequently 
fatal peritonitis may result. If the escaping 
biliary contents are small and non-infec- 
tious, a secondary walling-off may occur. 
A local abscess connected with a perfora- 
tion in the gallbladder may rupture into 
parts of the peritoneum previously cut off 
by adhesions. Robson! has emphasized 
the fact that the channel of a fistulae may 
be either direct, in which the two organs 
immediately communicate, or indirect, 
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owing to an abscess having formed and 
ruptured into a contiguous hollow vis- 
cus which then communicates indirectly 
through the abscess cavity. In the two 
cases reported herein an abscess formed 
from a perforation in the gallbladder; how- 
ever, neither communicated with a second 
viscus. Recently Garland and Brown’ dis- 
cussed the roentgen diagnosis of spon- 
taneous internal biliary fistulae. 


SUMMARY 


Two cases are reported of chronic 
cholecystitis, cholelithasis and perforation 
of the gallbladder. In the former a small 
sinus extended from the gallbladder to 
form a large subphrenic abscess on the left 
which extended down into the left colic 
gutter. Two small abscesses occurred ad- 
jacent to the gallbladder in the latter case. 
Abdominal and retroperitoneal abscesses 
may have their origin from the gallbladder 
and be difficult to diagnose at operation. 
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PORTABLE UNIT 
FOR PRONE POSITION SURGERY 


Emit A. NACLERIO, M.D. 
Assistant Visiting Thoracic Surgeon, Kings County Hospital 


New York, New York 


HE recent, rapid development of 

intrathoracic surgery has given rise 

to many improvements and innova- 
tions in the management of the patient 
when performing pulmonary resection and 
the technical procedures involved. Chief 
among these has been the popularization 
of the face down (prone) position. This 
was first advocated in 1944 by Overholt 
who has clearly outlined its advantages. 
Since then, many surgeons have adopted 
this procedure. 

In the lateral position, still used by 
many surgeons for intrathoracic operations, 
the diseased lung is uppermost, a con- 
dition which allows gravity drainage of 
secretions and débris to the good lung. 
In the prone position, however, especially 
with the diseased side slightly lowered, 
the chances of contralateral spillage are 
minimized and not infrequently by lower- 
ing the head of the table large amounts of 
discharge gravitate to the outside through 
the endotracheal tube. For this reason the 
face down position will prove most useful 
in cases of pulmonary surgery for diseases 
in which considerable intrabronchial suppu- 
ration occurs, e.g., lung abscess, bronchi- 
ectasis, malignancy with abscess formation, 
pulmonary conditions with associated bron- 
chopleural fistula and empyema and tuber- 
culosis with endobronchial disease and 
suppuration. In tuberculous cases the high 
incidence of spread of active disease to 
the normal lung following pneumonec- 
tomies and lobectomies will be decreased. 
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Further important advantages of the face 
down position are a marked diminution in 
the amplitude of mediastinal swing and 
lessening of its displacement as well as a 
better range of expansion for the normal 
lung. These factors are of especial impor- 
tance for patients with marked impairment 
of pulmonary function and will eliminate 
cardiovascular embarrassment in many 
cases. 

Despite these and other advantages of 
the prone position, its use on a standard 
operating table has proved impractical. 
When an anesthetized patient is placed 
face down on the firm, flat surface of such 
a table, the vital capacity is appreciably 
diminished due to the restriction of the 
diaphragmatic movements. This is a serious 
drawback since the maintenance of respira- 
tory funclion is dependent upon the 
diaphragm chiefly, the thoracic muscles of 
respiration being paralyzed under surgical 
anesthesia. To overcome this difficulty 
many makeshift arrangements have been 
devised, and serious complications have 
resulted from the use of some of these, e.g., 
temporary unilateral or bilateral arm 
paralysis, low back pain, edema of the face 
and chest and traumatic bruises of the skin. 

Thus, the need for an apparatus which 
would offer surgeons all the advantages 
of operating in the prone position with 
none of the complications just mentioned 
has become increasingly apparent. In this 
regard Overholt and Comper have devel- 
oped a special table for face down surgery 
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Fic. 1. A, the unit disassembled; B, ready for 
transportation. 


which has proven satisfactory, and more 
recently the author has designed an appa- 
ratus for the same purpose which supports 
the upper part of the body while the pelvis 
and lower extremities rest upon a table. 
This is not an attachment to the table 
with incidental connections, but is a sepa- 
rate unit* in itself. Its chief advantages 
are its portability, ease of assembly and 
the fact that it may be used in connection 
with any standard operating table. (Fig. 1.) 

The unit is briefly described herein and 
its special features outlined. It rests upon 
a floor base on which is mounted a hy- 
draulic lift for height adjustment. It con- 
sists of three main parts: head rest, chest 
plate and arm supports. (Fig. 2.) 

The head rest is well padded with foam 
rubber and is fully adjustable so that any 
desired degree of flexion, extension or 
lateral rotation of the head and neck may 
be obtained. It can also be quickly re- 
moved, of particular importance in the 
presence of an anesthetic problem. 


* Manufactured by Cooperative Surgical Table Co., 
Brooklyn, N. Y. 
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Fic. 2. The assembled unit with accessories in place. 


The chest plate, also padded with foam 
rubber, is constructed in sizes to accom- 
modate children and adults. It supports 
the clavicles and the upper part of the mid- 
thorax. A ball joint attachment permits 
the plate to deviate in various directions. 
Thus, the patient may be tilted to right 
or left if desired in order to prevent gravity 
drainage. In addition the angle of the chest 
may be easily accommodated lessening 
the possibility of postoperative pain and 
pressure areas. This can be done by in- 
creasing the angle of the chest plate as 
the height of the thorax approaches that 
of the pelvis. 

The arm supports permit a full range of 
motion in all directions. This provides 
ample room for the surgeon and allows 
the scapula to be elevated and abducted, 
creating an excellent exposure of the oper- 
ative field for transthoracic surgery when 
the posterolateral approach is used. 
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Fic. 3. A, the patient is shown in the operating position preparatory to lobectomy; B, same patient is shown 


draped; the line for incision is clearly visible. 


Fic. 4. Patient is shown in the operating position for 
upper spinal and intracranial procedures. 


Removable accessories to the unit in- 
clude an instrument tray, hooks for the 
suction tube, a fastener to prevent slipping 
of the endotracheal tube and holders for 
intravenous fluid therapy. (Fig. 34.) The 
entire apparatus rotates on its base allow- 
ing the surgeon to place the patient in a 
position to best facilitate wound closure, 
(Fig. 1) of special importance when a por- 
tion of the chest wall is removed. 

Support of the patient by the unit and 
the table (Fig. 3a) permits free and unre- 
stricted movements of the abdomen and 
major portion of the thoracic cage, with 


only slight disturbance in vital capacity. In 
order to obtain the maximum efficiency 
of the unit with the resulting minimum ill 
effect to the patient the proper distribution 
of body weight must be achieved. This is 
dependent upon three variables: the angle 
of the chest plate, the tilt of the table and 
the difference in height between the table 
and chest plate. 

The author has experienced excellent 
results with the patient in the position 
demonstrated in Fig. 3B. This shows a 
horizontal chest plate and a difference in 
height between the pelvis and thorax of 
approximately 6 inches. By placing the 
operating table in slight Trendelenburg the 
weight of the body on the chest and 
clavicles is greatly decreased. 

The unit also may be used by orthopedic 
and traumatic surgeons for lumbar, dorsal 
and cervical spine procedures and by the 
neurosurgeon for certain intracranial oper- 
ations. (Fig. 4.) 

At the present writing the portable unit 
has been used for fifty-five thoracic oper- 
ations over a period of eighteen months. 
These include pneumonectomy, lobectomy, 
exploratory thoracotomy, vagotomy, re- 
moval of a mediastinal tumor and repair 
of diaphragmatic hernia. At no time was 
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any complication evidenced as a result of 
its use. The author believes it to be highly 
satisfactory from the standpoint of the 
anesthetist as well as that of the surgeon. 


SUMMARY 


Advantages of the prone position for 
thoracic surgery are briefly discussed. A 
portable unit for this purpose is presented. 
Its chief advantages are that it can be 
easily transported and assembled and that 
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it can be used with any standard operating 
table. The unit is described and its special 
features outlined. 

Up to the present time the unit has 
been used for fifty-five thoracic operations 
and has proven to be most satisfactory. 
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Correction: The authors of an article on “‘Lesions of the Large Bowel”’ pub- 
lished in our December, 1948 issue wish to call attention to an error appear- 
ing on page 651. Under the side heading, “Inflammatory Rectal Stricture,” 
the number of patients examined from 1932 to 1945 should have read 1,134 


instead of 11,134. 
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AN INSTRUMENT DESIGNED PRIMARILY FOR USE 
IN SURGICAL PROCEDURES ON THE AORTA* 


A. Deter.inc, JR., M.D. 
New York, New York 


XPERIMENTAL studies were begun 
in 1938 by Gross and co-workers with 
surgical correction of coarctation of 

the aorta as their goal.! Independently, 
Crafoord and Nylin? in Sweden and Blalock 
and Park* in this country attacked the 
problem in the laboratory, with the result 
that successful resection of the stricture 
and primary anastomosis of the thoracic 
aorta in human beings have been accom- 
plished. Some time ago when O. T. Clagett 
and one of us (R. A. D.) began experiments 
to develop a surgical technic for the end-to- 
end suturing of the thoracic aorta, we were 
at once confronted with the difficulty of 
finding an instrument which could be used 
to occlude and manipulate the aorta with- 
out demonstrable trauma to the wall of the 
vessel. Similar difficulty had been encoun- 
tered by Gross and Hufnagel. Eventually 
by modifying the straight gastroenteros- 
tomy clamp they developed a forceps that 
proved satisfactory. 

The requirements of such an instrument 
are necessarily quite strict since the aorta 
must be occluded evenly and with just 
sufficient pressure to prevent the passage 
of blood beyond the clamp. The wall of the 
aorta is damaged easily and a region of rela- 
tively minor trauma makes possible the 
formation of a thrombus or the subsequent 
development of an aneurysm. Forceps with 
too strong a blade may even cut through 
the vessel. The resultant fragmentation of 
the wall would obviously preclude success- 
ful repair by suture. Our first models were 
derived from the Carrel, Allis, Delly, 
Ochsner and Doyen straight clamps. Profit- 
ing by the experience of Gross and Huf- 
nagel, we fenestrated and grooved the 
blades of certain of the instruments. It was 
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believed, however, that the variation in the 
size and physical characteristics of the 
aortas encountered demanded a greater 
range of adaptability than that offered by 
the box joint and rachet type of instru- 
ment. Furthermore, a finer adjustment 
would have the advantage of reducing to 
a minimum the damage to the wall of the 
vessel, particularly since some torsion and 
angulation of the aorta by means of the 
instrument is necessary during the opera- 
tion. In the clamps mentioned previously, 
the occlusive pressure was the greatest next 
to the lock. This uneven bite occasionally 
allowed some slipping of the vessel unless 
sufficient pressure was used and this in 
turn appeared to endanger the wall of the 
vessel. Finally, there was always the 
danger of the forceps springing open during 
the manipulation. 

Consequently, we designed a screw-type, 
parallel jawed clamp which would give an 
exact, delicately controlled pressure, dis- 
tributed evenly across the vessel. The 
length of the shatt and slight angulation 
allow full control of the vessel, with a large 
range of rotation possible. These features 
have the additional advantage of getting 
the hands of the assistant out of the op- 
erating surgeon’s field. To apply the instru- 
ment the lower nut and the lock nut are 
screwed so as to allow the blades to come 
apart. (Fig. 1a.) When the upper blade 
clears the short arm, it may be rotated to 
one side and the lower blade then may be 
slipped under the vessel. With the upper 
blade swung back into position, the clamp 
is screwed close to the desired degree. (Fig. 
1b.) The blades have longitudinal grooving 
and are beveled on the sides to avoid their 
having a cutting edge. We operated on a 


* From the Division of Experimental Medicine, Mayo Foundation, Rochester, Minn. 
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Fic 1. Illustration of instrument for surgery on the 
aorta. 

number of dogs in survival experiments and 
in none was there demonstrable damage to 
the aorta in specimens examined between 
three and ten days after operation. It has 
not been necessary to cover the blades with 
cloth or rubber. A pair of these instruments 
with longer blades has been used success- 
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fully by O. T. Clagett and one of us 
(R. A. D.) on patients having coarctation 
of the aorta.‘ 

Placing a lateral curvature in the blades 
may facilitate holding the proximal aortic 
stump in those cases in which the coarcta- 
tion is immediately below the origin of the 
left subclavian artery. Here there is almost 
no cuff of aorta available for an end-to-end 
suture to the distal aortic stump. For- 
tunately, this type of coarctation appears 
to be less frequently encountered than that 
occurring from 1 to 2 cm. distal to the 
origin of the left subclavian artery. 

This type of instrument is also of value 
in the experimental surgery of the esopha- 
gus where control of the viscus in three 
planes is necessary during the operative 
procedure. 


We wish to acknowledge the technical as- 
sistance of Mr. Dana Rogers. 
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The £arly Art of Surgery 


I. THE EBERS PAPYRUS 


CuNHA M.D. 


San Francisco, California 


OT so many years ago a German 
archeologist working in some ruins 
in Egypt was approached by a tall, 

swarthy, bearded stranger who winked an 
eye and announced that he had some treas- 
ures to sell. The archeologist took him over 
in a corner, where from under the folds of 
his robe the stranger produced various and 
sundry items of interest, none of which 
Ebers thought much of. Ebers was the 
name of the archeologist. It was now his 
turn to winkaneye at the secretive stranger 
and tell him that if he really had any 
treasures, and they really must be treas- 
ures, he was quite sure that they could do 
some business. The stranger left but an- 
nounced that he would be back. 

A couple of days later he returned, 
winked an eye again, and looked around 
with an air suggesting the need for the 
utmost privacy. Ebers took him off into a 
corner and his eyes must have popped 
when the stranger produced a scroll which 
he proceeded to unroll. Ebers was nobody’s 
fool and he knew that he was looking at a 
real treasure. The only difficulty lay in who 
this fellow was and did he have any knowl- 
edge of the true worth of what he was 
showing, and above all how and where had 
he come by it. 

The story goes that Ebers had to make 
some financial commitments in Leipzig be- 
fore he became the possessor of this papyrus, 
for that is what it was. 

Now while many papyrii exist in various 
museums throughout the world, most of 
them have faults and defects. Some consist 
of only a fragment of soiled page on which 
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the characters are difficult to decipher. 
Others have been the victim of time and 
have been allowed to fall into a state of 
decay. Not so with the papyrus of Ebers. 
Its forty pages are clean, the characters are 
not dimmed and there is no sign whatever 
of any of the ravages of time. Ebers lost no 
time trying to merchandise his find. He 
offered it far and wide for a fabulous sum; 
and perhaps it was because he was so ener- 
getic and assiduous in trying to sell it, that 
it became known by his own name, the 
Ebers Papyrus, and why it is so much 
better known than any of the others. 

The Ebers Papyrus consists essentially 
of many prescriptions and methods of pro- 
cedure under the headings of various dis- 
eases. It is said that many of these remedies 
actually antedate by five hundred years 
their’ setting down in legible form; many 
of the formulas having been passed down 
by word of mouth from that time. There 
are sections which are of interest to the 
opthalmologist because many diseases of 
the eye and remedies for each are men- 
tioned. For the gynecologist it describes 
many uterine displacements and formulas 
for types of douches. The obstetrician can 
find advice on what to do in different labors 
and in too free-flowing of blood during 
delivery. 

Prescriptions for the prevention of bald- 
ness and for the growth of hair—most of 
them bizarre and repugnant to say the 
least—are given for the dermatologist. 

The surgeon will find something on frac- 
tures and splints, on trephine operations 
for persistent headaches and epilepsy, on 
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amputations and points of election for such, 
but nowhere will he find any description of 
suture, ligation or hemostasis. The internist 
will be interested to know that the diagnos- 
tician of 6,000 years ago was able to 
recognize that certain groups of symptoms 
invariably occurred together, and they are 
so described and classified. Physicians are 
designated by a special term which implies 
that they were to try to cure in a natural 
way internally and externally. No where is 
there a term for the one who did the ampu- 
tations, cauterizations, etc. 

There is much to delight the heart for 
the gastroenterologist and proctologist. The 
subject of pain in the right lower quadrant, 
gallstones and enlargement of the spleen in 
the upper left quadrant are touched upon 
as is also cancer of the stomach, jaundice 
and, last but not least, gastroptosis and 
enteroptosis. 

Chronic constipation also plagued the 
physician of that day. These ancients knew 
of the castor bean and what it would do, 
and also prescribed both senna leaves and 
senna pods. An exceptionally capable pres- 
entation of the symptoms of both round 
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worms and tape worms is given, and 
pomegranate seeds are prescribed for in- 
ternal and rectal administration. 

An illness of the abdomen, a “materia 
peccans,”’ is described and its treatment is 
the thorough evacuation of the bowel, the 
sooner the better. Sitz baths are not at all 
new; the ancients used them for relief of 
hemorrhoidal symptoms 6,000 years ago. 
They knew and recognized rectal abscess, 
rectal fissure and fistulas, and multiple are 
the prescriptions for pruritus ani. An ex- 
tract of juniper berries was recommended 
for cramps, particularly menstrual pain. 

Many diarrhea prescriptions are given 
for the type which is with flatus and for 
that which is without. 

“Twist in the bowel” or ileus, as we 
know it, is mentioned and active purgation 
(God forbid) is prescribed for it. 

In a rough manner, this was the medicine 
and surgery of the oldest recording known 
to man. What better place to start from in 
order to record the additions and evolu- 
tionary processes which total up to the 
science as it is known to us today. 
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These photographs are from a new 
stripfilm on I. V. procedure, pre- 
pared by Cutter for use in hospital 
training programs. For a print, write 
Cutter Laboratories, Berkeley, Calif. 


3 simple steps 
prepare Saftiflask 
for use 


STEP 1. Remove outer Safti- 
seal by stripping scored tab. 


STEP 2. Remove vacuum-sealed 
rubber liner from stopper. In- 
rush of air denotes perfect 
vacuum. 


Step 3. Insert connecting tube 
of Expendable I.V. Set into 
outlet hole of Saftifiask stop- 
per. 


Sterile 
«Pyrogen-free 
«Ready-to-use 


Cutter Expendable Intravenous Sets come 
assembled for immediate use. Simply 
remove protective coverings, attach a 
sterile needle, and you’re all set for safe, 
simple, time-saving administration. 

Team this streamlined disposable 
set with sterile, pyrogen-free Cutter 
Solutions in Saftiflasks—and you have 


the ideal combination for I. V. infusion. 


Cutter Laboratories * Berkeley 10, California 
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(Give Your Hands the Finger Freedom They Need 4 


... Specify ROLLPRUF Surgical Gloves 


SATIN soft texture assures you snug fit, less constriction— Mede of 
unusual finger-tip sensitivity. ae but tough, they DuPont neoprene. 
stand more sterilizings—flat-banded cuffs won't roll down, Geaen ia cliter ter 
reduce tearing—outlast ordinary gloves; made of Pioneer- 
processed neoprene—free from allergen found in natural 
rubber. Specify Rollprufs 


from your supplier or write 
us today. The Pioneer Y ? 
Rubber Company, 753 Moves 


Tiffin Road, Willard, Ohio. 
[The Result of Over 30 Years of Quality Glove Making 


easier sorting. 


LEG ULCERS 


the DAXALAN-DOME-PASTE BANDAGE TECHNIQUE as introduced by 
DR. WILLIAM M. COOPER, Director, Department of Peripheral Vascular 
Diseases—New York Polyclinic Medical School and Hospital. 


This technique is based on a 3 point program = 


Reduce the dermatitis with wet dressings of 
DOMEBORO TABS (BUROW’S SOLUTION). 


Combat local infection and stimulate 
healing with thick application of 
DAXALAN in the center of the ulcer 
and surrounding areas. 


DOMEBORO TABS is listed as “BUROW’S Overcome venous insufficiency, 
SOLUTION-DOMEBORO TABS”, on Page 376,. ‘statis and edema by wrapping 


in the “Manual of Dermatology’’—issued un- 
der the auspices of the National Research a BANDAGE (We- 
Council and is recommended to be used wher- na’s Boot) around the entire leg 


ever Burow’s Solution is indicated. to supply compression. 


\@yJ DOME CHEMICALS, INC. 
250 EAST 43rd STREET NEW YORK 17, N. Y. 


Makers of the Soothing, Modernized Form of Burow’s Solution 
DOMEBORO—Tablets * Powder * Packets * Ointment 
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TH 
58 YEAR OF PUBLICATION 


A practical journal built on merit that 
any doctor will take pride in having in 
his library—beautifully printed and illus- 
trated—a publication that will provide 
both pleasure and inspiration. 


The American Journal of Surgery 
49 West 45th St. New York 19 


Yearly Subscription $12.00 U.S.A. 
Canada and Pan-American Countries $14.00 Foreign $15.00 
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Outside the Ivory Tower 


(continued from page 26) 


Ate high record was set in 1946 for the 
proportion of births delivered in hospitals 
or institutions according to information released 
by Oscar R. Ewing, Federal Security Adminis- 
trator, which summarized data prepared by 
the National Office of Vital Statistics of the 
Public Health Service. Of the 3,288,672 live 
births recorded for 1946, 2,708,223 or 82.4 per 
cent occurred in hospitals, 402,759 or 12.2 
per cent were attended by physicians outside 
hospitals and 177,690 or 5.4 per cent were 
attended by midwives or other non-physicians. 
This is in sharp contrast with the situation that 
existed in 1935 (the first year that such data 
were compiled by the National Office of Vital 
Statistics). In 1935 only 36.9 per cent of the 
confinements occurred in hospitals, about half 
(50.6 per cent) of the registered births were 
attended outside hospitals by physicians and 
12.5 per cent were attended by midwives and 
others. 


a American Urological Association offers 
an annual award of $1,000 (first prize of $500, 
second prize $300 and third prize $200) for 
essays on the result of some clinical or labora- 
tory research in urology. Competition shall be 
limited to urologists who have been in such 
specific practice for not more than five years 
and to residents in urology in recognized 
hospitals. The first prize essay will appear on 
the program of the forthcoming meeting of the 
American Urological Association, to be held at 
the Biltmore Hotel in Los Angeles, May 16-109, 
1949. For full particulars write the Secretary, 
Dr. Thomas D. Moore, 899 Madison Avenue, 
Memphis 3, Tennessee. Essays must be in his 
hands before February 15, 1949. 


P. FLEMING has been appointed 
librarian of the Biological Sciences Libraries 
and professor on the faculty of the School of 
Library Service at Columbia University, it was 
announced by Dr. Carl M. White, Dean of the 
School of Library Service and Director of 
Libraries. Mr. Fleming, who has been serving 
as assistant director of the Columbia University 
Libraries in charge of readers’ services, has 
also been appointed to the faculty of the 
University’s College of Physicians and Sur- 
geons. Among the courses he will teach will be 
scientific bibliography. 


AST year the Metropolitan Life Insurance 
Company published the results of its study 
on the longevity and mortality of American 
physicians in the years 1938-1942. The records 
have subsequently been analyzed further in 
order to determine how the mortality among 
medical specialists compares with that for 
physicians in general practice, and second, how 
the mortality varies among physicians in the 
several specialties. Of the 175,146 physicians 
in the American Medical Directory of 1940, no 
less than 37,010, or 21.1 per cent of the total, 
were listed as full-time specialists. ; 
The mortality among specialists at ages 
thirty-five to seventy-four years is only 78 per 
cent of that for all male physicians at these 
ages; for non-specialists the corresponding ratio 
is 110 per cent. From these figures it is evident 
that the mortality of specialists as a group Is 
about one-third less than that of non-special- 
ists. The advantage of the specialist is some- 
what greater before age fifty-five than after. 
Several factors undoubtedly contribute to 
the favorable experience among specialists. In 
the first place, some self-selection may be exer- 
cised by those entering a specialty, inasmuch 
as a certain degree of physical well-being is 
required to continue studies over an extended 
period of years. Then, too, specialists on the 
whole probably have a larger income than the 
non-specialists, and thus may be in a better 
position to take care of themselves by more 
frequent and longer vacations and by superior 
medical care. The specialists, concentrated in 
urban centers, have a further advantage in 
having accessibility to large hospital facilities 
and opportunities to consult with other 
specialists. 


NEW plastic used by the Navy during the 

war to construct radar and other special 
electrical equipment has been found to be 
“the most satisfactory substitute” for human 
cartilage and bone in plastic surgery, it was 
announced in The Journal of Plastic and 
Reconstructive Surgery. 

The new plastic, named polyethylene, has 
been used successfully at the Kings County 
Hospital in the reconstruction of noses, ears, 
jaws and even large portions of the human 
skull, according to the report, presented by 
Dr. Leonard R. Rubin, Dr. George W. Robert- 


(continued on page 38) 
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THE NEW YORK POLYCLINIC | 


MEDICAL SCHOOL AND HOSPITAL 


(ORGANIZED 1881) 
(The Pioneer Post-Graduate Medical Institule in America) 


FOR THE 
GENERAL SURGEON 


A combined surgical course comprising general surgery, traumatic 
surgery, abdominal surgery, gastro-enterology, proctology, 
gynecological surgery, urological surgery. Attendance at lectures, 
witnessing operations, examination of patients pre-operatively 
and post-operatively and follow-up in the wards post-operatively. 
Pathology, radiology, physical therapy, anesthesia. Cadaver 
demonstrations in surgical anatomy, thoracic surgery, proctclogy 
regional anesthesia. Operative surgery and operative gynecology 
on the cadaver. 


OBSTETRICS and GYNECOLOGY 


A full time course. In Obstetrics: lectures; prenatal clinics; wit- 
nessing nor and operative deliveries; operative obstetrics 
(manikin). In Gynecology: lectures; touch clinics; witnessing 
operations; examination of patients pre-operatively; follow-up in 
wards post-operatively. Obstetrical and Gynecological pathology. 
Regional anesthesia. Attendance at conferences in Obstetrics 
and Gynecology. Operative Gynecology on the cadaver. 


FOR THE 
GENERAL PRACTITIONER 


Intensive full time instruction in those subjects which are of 
particular interest to the physician in general practice, consisting 
of clinics, lectures and demonstraticns in the following depart- 
ments—medicine, pediatrics, cardiology, arthritis, chest diseases, 
gastroenterology, diabetes, allergy, dermatology, neurology, minor 
surgery, clinical gynecology, proctology, peripheral vascular 
diseases, fractures, urology, otolaryngology, pathology, radiology 
The class is expected to attend departmental and general 
conferences. 


EYE, EAR, NOSE and THROAT 


A three months combined full time refresher course consisting 
of attendance at clinics, witnessing operations, lectures, demon- 
stration of cases and cadaver demonstrations; operative eye, ear, 
nose and throat on the cadaver; clinical and cadaver demonstra- 
tions in bronchoscopy, laryngeal surgery and surgery for facial 
palsy ; refraction; radiology ; pathology; bacteriology; embryology; 
physiology; neuro-anatomy; anesthesia; physical therapy; al- 
lergy; examination of patients pre-operatively and follow-up 


post-operatively in the wards and clinics. 


FOR INFORMATION ADDRESS 


MEDICAL EXECUTIVE OFFICER, 345 West 50th Street, NEW YORK 19 


COOK COUNTY 
GRADUATE SCHOOL OF MEDICINE 


Announces continuous courses 


SURGERY—Intensive Course in Surgical Technique, 
Two Weeks, Starting January 24, February 21. 
Surgical Technique, Surgical Anatomy & Clinical 
Surgery, Four Weeks, Starting February 7, March 


Surgical Anatomy & Clinical Surgery, Two 
Weeks, Starting February 21, March 21. 
Surgery of Colon & Rectum, One Week, Starting 
March 7, April 11. 

GYNECOLOGY—Intensive Course, Two Weeks, 
Starting February 21, March 21. 
Vaginal Approach to Pelvic Surgery, One Week, 
Starting February 14. 

OBSTETRICS—Intensive Course, Two Weeks, Start- 
ing March 7. 

MEDICINE—Intensive Course, Two Weeks, Starting 
April 4. 


Personal Course in Gastroscopy, Two Weeks, 
Starting March 7. 


PEDIATRICS—Intensive Course, Four Weeks, Start- 
ing April 4. 


DERMATOLOGY—Formal Course, Two Weeks, 
Starting April 18. 
Clinical Course Every Two Weeks. 


CYSTOSCOPY—Ten Day Practical Course Every 
Two Weeks. 


ROENTGENOLOGY—Lecture & Diagnostic Course, 
Two Weeks, Starting the First Monday of Every 
Month. 

Clinical Course Starting Third Monday of Every 
Month. 


GENERAL, INTENSIVE AND SPECIAL COURSES IN ALL BRANCHES OF MEDICINE, SURGERY AND THE SPECIALTIES 


TEACHING FACULTY—ATTENDING STAFF 
of Cook County Hospital 
Address: Registrar, 427 South Honore Street, Chicago 12, Illinois 
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son and Dr. Raymond H. Shapiro of the 
hospital’s Plastic Surgery Department. 

In experiments on animals at the Mayo 
Clinic and at the Harvard Medical School, the 
new plastic is being used in the form of molded 
tubes in the reconstruction of the common bile 
duct and as a replacement for damaged arterial 
parts. In the Harvard Medical School the 
entire thoracic aorta, the great arterial trunk 
that distributes blood from the heart to almost 
all parts of the body, was replaced in an 
animal with polyethylene tubing. 


A’ EW Journal, Fertility and Sterility, to be 
sponsored by the American Society for 
the Study of Sterility, is announced by the 
publishers, Paul B. Hoeber, Inc., Medical Book 
Department of Harper & Brothers. The Journal 
will be devoted to original articles, reviews and 
abstracts on the clinical problems of sterility 
and impaired fertility. Fertility and Sterility 
will be published bimonthly, starting early in 
1949. Each issue will be illustrated and will 
contain approximately one-hundred pages. 
Original papers on relevant topics should be 
addressed to Dr. Pendleton Tompkins, 450 
Sutter Street, San Francisco 8, California. 


HYSICIANS from all sections of the coun- 

try submitted examples of diagnostic roent- 
genography in the Annual Lipiodol Awards 
program for 1948. The technical excellence of 
the many entries offer further evidence of the 
great progress achieved in this specialty. 
Awards were made to physicians in four cate- 
gories of roentgenography. Entries submitted 
were judged for the extent of diagnostic 
features revealed and general technical excel- 
lence of plates in otolaryngology, bronchog- 
raphy, uterosalpingography and the delineation 
of sinus tracts. Physicians receiving awards 
were: otolaryngology, Dr. Henry M. Scheer, 
New York; bronchography, Dr. J. A. Crellin, 
Philadelphia, and Dr. Louis Schneider, New 
York; uterosalpingography, Dr. A. P. Echter- 
nacht, Crawfordsville, Indiana, and Dr. B. S. 
Epstein, New York; sinus tracts, Dr. Sidney E. 
Foster, San Francisco, ard Dr. B. S. Epstein, 
New York. 


TOTAL of 1,445,370 deaths was registered 
in the United States during 1947, accord- 


ing to figures first released by the National 
Office of Vital Statistics in the Public Health 
Service, Federal Security Agency. This repre- 
sents an increase of 49,753 deaths over the 
number recorded in 1946. The crude death rate 
for 1947 was 10.1 deaths per 1,000 estimated 
population. This is the second lowest rate ever 
recorded for the United States; the lowest was 
10.0 in 1946. 


ID you know that: (1) One out of every 

twenty Americans—more than 7 million 
persons—is a victim of arthritis or some other 
form of rheumatism? (2) Only one out of every 
hundred arthritic and rheumatic patients 
receives hospital care? (3) Less than 200 free 
beds in the nation’s hospitals are specifically 
allocated to the study and treatment of rheumatic 
diseases? (4) Per capita, Congress spent about 
.og for forest trails, .20 for plant and animal 
diseases and .40 for Department of Agriculture 
research last year, while from all sources less 
than one-tenth of a cent was spent for research 
in rheumatic diseases. (5) The country’s 
greatest scientific organization—the National 
Research Council—in cooperation with the 
Arthritis and Rheumatism Foundation is 
planning a research program to find the cause 
and cure of rheumatic disease? 


LTHOUGH Brooklyn is 42 degrees north 

of the equator, it is ideal for tropical 
disease research because its population includes 
people from the world over, according to 
Dr. Elmer H. Louchlin, Director of the Tropical 
Disease Clinic at the Long Island College 
Hospital, one of the eighty-six non-profit 
member hospitals of the United Hospital Fund. 
Dr. Louchlin stated that drugs so new they are 
not yet named but are still in the number stage 
are being used in the clinic to combat parasitic 
infections which claim more deaths throughout 
the world than cancer, tuberculosis or plague. 


| Side hospitals are finding the new Scarry 
soap dispenser a great improvement over 
old methods. By means of a photo-electric cell 
the soap is automatically discharged for use. 
While the soap may be purchased individually, 
the makers, E. J. Scarry & Co., Denver, Colo- 
rado, will supply it free of charge with other 
Scarry products. 
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will pay 
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Upjohn 


KALAMALOO 99, MICHIGAN 


When exposed to physiologic storms, patients suffering from adrenal 
cortex insufficiency must have the reserves needed to withstand the 
added stress. Functionally active adrenal cortices are a vital part of 
the protective mechanism under these circumstances. Lack of ca- 
pacity to respond results in lowered resistance and increased sus- 
ceptibility to infections. 

Prompt, active supportive treatment with ADRENAL Cortex Ex- 
TRACT (Upjonn) fortifies general vitality, muscle tone and strength, 
helping to buttress the patient’s progress and shorten convalescence. 

ADRENAL Cortex Extract (Upyonn) achieves high therapeutic 
effectiveness because it is a natural complex. It conveys the intricate 


multiple action of the whole cortical hormone. 


Adrenal Cortex Extract (Upjohn) 


Sterile solution in 10 cc. rubber-capped vials for 
subcutaneous, intramuscular, and intravenous therapy. 
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Administered orally or parenterally, Priscol hydrochloride “in doses of 
25 to 75 mg. is a useful adjunct to treatment of many peripheral vascular 
diseases, . . .” including Raynaud’s disease, Buerger’s disease and arterio- 
sclerotic obstructive disease: 


This new sympatholytic and adrenolytic vasodilator exercises a dilating 
effect by blocking sympathetic vascular receptors. It also counteracts the 
constrictive effect of epinephrine-like substances which are formed at 
the vascular myoneural junction: 


Patients should be closely observed until optimal dosage is established, 
for possible paradoxical effects or orthostatic hypotension. 


1. Grimson, K.S., Marzoni, F. A., Reardon, M. J., and Hendrix, 
J. P.: Annals of Surgery, 127: 5, 968-990, May, 1948. 


Priscot: Tablets of 25 mg., bottles of 100'and 1000; 10 cc. Multiple-dose Vials, each cc. 
containing 25 mg. 


© Complete information on request 


a 
Ciba PHARMACEUTICAL PRODUCTS, INC., SUMMIT, NEW JERSEY 


PRISCOL (brand of benzazoline)—Trade Mark Reg. U. S. Pat. Of. @/1441M 
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